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Abstract
Background  Extrapulmonary tuberculosis (TB) is a relatively rare form of tuberculosis infection, accounting 
for approximately 15% of all tuberculosis infections. Lymph nodes are the most commonly affected sites, while 
involvement of the parotid gland is extremely rare.

Case presentation  We present the case of a 65-year-old male patient with a one-month history of a left parotid 
mass. The patient has a history of diabetes and long-term smoking, and a chest X-ray revealed secondary fibrotic 
pulmonary tuberculosis, while sputum smears were culture-negative for Mycobacterium tuberculosis (Mtb). The 
parotid mass was surgically removed and subjected to routine HE staining, acid-fast staining, and PCR molecular 
testing for Mtb. The final diagnosis was Warthin’s tumor of the parotid gland with concomitant tuberculosis. One 
month after removal of the parotid mass, the patient’s chest CT showed cavitary tuberculosis. Subsequently, the 
patient received anti-tuberculosis treatment; however, due to severe gastrointestinal adverse effects, the patient 
stopped the medication in less than a month and did not receive regular treatment. Four months after stopping the 
medication, the patient’s pulmonary tuberculosis progressed and worsened.

Conclusion  Combined tuberculosis in Warthin’s tumor is extremely rare, with only 14 cases reported to date. 
However, the specific pathogenesis of this condition is not yet fully understood, and the preliminary treatment and 
prognosis have not been conclusively determined. Early diagnosis of tuberculosis, standardized and effective use of 
anti-tuberculosis drugs, and personalized treatment are crucial in the management of tuberculosis. We have reviewed 
the treatment progress of this rare disease and analyzed the potential pathogenesis of the condition. Furthermore, 
we have summarized the current understanding of the pathogenesis of tuberculosis, drug resistance mechanisms, 
and the latest treatment advances. These studies have important clinical implications for better understanding 
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Background
Warthin’s tumor (WT) is the second most common 
benign tumor of the parotid gland [1], after pleomor-
phic adenoma, accounting for approximately 14–30% 
of all parotid tumors [2]. It typically presents as a slow-
growing, painless, nodular mass in the lower pole of 
the parotid gland, and is more common in middle-aged 
or elderly males, especially smokers (> 50 years old) [3]. 
WT is an encapsulated tumor composed of double-
layered oncocytic epithelial cells and lymphoid stroma, 
with both cystic and solid areas. TB is a leading cause of 
global infectious disease mortality, with over 10  million 
new cases reported annually [4]. Parotid tuberculosis is 
a rare disease, even in countries with a high prevalence 
of tuberculosis [5]. The coexistence of tuberculosis within 
a Warthin tumor of the parotid gland is extremely rare, 
with only 15 cases reported in English literature, includ-
ing the cases discussed in this article [2, 6–14].

Here, we report a rare case of combination of tubercu-
losis within a Warthin’s tumor in the parotid gland. Six 
months after surgery, the patient did not receive regular 
treatment, which led to further progression and deterio-
ration of cavitary pulmonary tuberculosis.

Case presentation
A 65-year-old elderly male presented with a painless mass 
in the left parotid region for over a month. The patient 
had a history of diabetes and long-term smoking, with 
no family history of tuberculosis. Additionally, during 
the more than ten years of having diabetes, the patient 
has been regularly taking metformin, and their blood 
sugar levels have remained within a controllable range. 
On specialized examination, a mass measuring approxi-
mately 30 mm × 25 mm was observed in the lower pos-
terior part of the left parotid region. The overlying skin 
appeared normal without any signs of redness or fever. 
The mass was firm, mobile, and had clear borders, with 
no fluctuation or tenderness. Oral hygiene was average. 
Computed tomography (CT) examination revealed a cir-
cular soft tissue density lesion measuring approximately 
16 mm × 15 mm in the superficial lobe of the left parotid 
gland (Fig.  1A, B), suggestive of a cystic mixed tumor. 
Chest X-ray showed secondary fibrotic tuberculosis in 
both lungs (Fig.  2A, B), while sputum smears were cul-
ture-negative for Mtb. Laboratory testing showed a white 
blood cell count within the normal range, with a slight 
increase in neutrophils, lymphocytes, and monocytes.

Under general anesthesia, the patient underwent exci-
sion of the left parotid region mass. Gross examination 
of the specimen revealed a tumor measuring approxi-
mately 20  mm × 16  mm × 15  mm, with intact capsule 
and multiple nodules on the cut surface, some of which 
showed necrosis. Histopathological examination with 
hematoxylin and eosin (HE) staining showed tumor tis-
sue composed of bilayered oncocytic epithelium and 
lymphoid stroma, surrounded by normal salivary gland 
tissue (Fig.  3A). The epithelial component formed glan-
dular or cystic structures with secretions in the lumens 
(Fig.  3B). Numerous granulomatous nodules consisting 
of caseous necrosis, epithelioid cells, and Langhan’s giant 
cells were observed in between (Fig.  3B, C). Acid-fast 
staining (Fig.  3D) and polymerase chain reaction (PCR) 
testing confirmed the presence of Mtb. The final patho-
logical diagnosis was combination of tuberculosis within 
a Warthin’s tumor.

The patient’s wound healed well, but experienced facial 
nerve paralysis. One month after removal of the parotid 
mass, the patient’s chest CT showed cavitary pulmo-
nary tuberculosis (Fig.  4A, B). Subsequently, underwent 
an Xpert MTB/RIF test, which showed RIF sensitivity. 
Therefore, the patient received a combination of isonia-
zid (INH), rifampin (RIF), ethambutol (EMB), and pyra-
zinamide (PZA), which are anti-tuberculosis drugs for 
the treatment of tuberculosis, while the patient stopped 
the medication in less than a month due to severe gas-
trointestinal adverse effects. Four months after stopping 
the medication, the patient’s pulmonary tuberculosis 
progressed and worsened (Fig. 5A, B). Subsequently, the 
patient voluntarily sought treatment at a specialized 
infectious disease hospital in another province. Currently, 
the patient has undergone 10 months of anti-tuberculosis 
treatment and and the pulmonary tuberculosis cavity has 
significantly resolved with well-controlled tuberculosis 
symptoms (Fig. 5C, D). The patient is now in good health 
and will continue to receive 2 more months of anti-tuber-
culosis treatment.

Discussion
WT is a well-known benign tumor. Although WT typi-
cally occurs in the parotid gland, approximately 8% of 
these tumors may originate from sites other than the 
parotid gland, with the most commonly accepted site 
being cervical lymph nodes [15]. Its aetiopathogenesis 
continues to be an unresolved and controversial question. 

and treating extrapulmonary tuberculosis and tuberculosis within Warthin’s tumor of the parotid gland. This 
comprehensive analysis sheds light on the complexities of tuberculosis and provides valuable insights for improved 
management and care of affected individuals.
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Fig. 2  (A, B) Chest X-ray shows thickening of the texture of both lungs, with patchy, mottled cords and nodular-like hyperdense shadows; the upper 
lung fields are prominent

 

Fig. 1  (A, B) CT shows a class of rounded soft tissue density shadows in the superficial lobe of the left parotid gland (shown by red arrows), with no 
destruction of the adjacent bone

 



Page 4 of 9Hu et al. BMC Infectious Diseases         (2024) 24:1298 

Initially, Thompson and Bryant propose that tumor due 
to the neoplastic proliferation of parotid ductal epithe-
lium and the concomitant accumulation of lymphoid 
tissue [16]. Subsequently, this theory was supported by 

immunohistochemistry (IHC) finding that luminal and 
basal epithelial cells of WT posse characteristics simi-
lar to those of the striated duct cells and basal cells of 
the excretory duct of salivary gland [17]. A retrospective 

Fig. 4  (A, B) CT scan reveals pulmonary lesions one month after parotid gland surgery

 

Fig. 3  Hematoxylin and eosin stain (HE) staining and acid-fast staining show characteristic parotid gland lesions. (A) HE staining shows that the tumor tis-
sue is composed of epithelial cells and lymphoid stroma, with mixed granulomatous lesions, surrounded by normal salivary gland tissue. (B) The bilayered 
eosinophilic epithelial component forms glandular or cystic structures, with secretions within the lumina. (C) Granulomas consist of large areas of caseous 
necrosis and Langhans giant cells. (D) Acid-fast staining shows a positive result (shown by red arrows)
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study on salivary gland tumors originating from hetero-
topic salivary inclusions revealed that among 24 patients, 
15 developed tumor lesions. The benign tumors were 
predominantly Warthin’s tumor (8) and pleomorphic 
adenoma (1), suggesting a significant correlation between 
heterotopic salivary glands in periparotid and cervi-
cal lymph nodes and the occurrence of Warthin’s tumor 
[18]. Orabona et al. proposed that that hypersensitive/
allergic reaction may play a crucial role in the epithelial 
proliferation during the formation of WT and potentially 
stimulate reactive proliferation in the germinal centers of 
lymphoid stroma [19]. The metaplastic theory has been 
associated with the impact of long-term cigarette smok-
ing, which has also been suggested as a potential expla-
nation for the historical male predominance and higher 
incidence of head and neck squamous cell carcinoma in 
patients with WTs [20, 21]. While the exact cause is still 
uncertain, it is believed that damage to mitochondrial 
DNA, possibly resulting from chronic nicotine abuse, 
and abnormalities in mitochondrial enzymes contribute 
to the development of WTs [22, 23]. Studies have shown 
that the lymphoid stromal components of WTs, includ-
ing B cells and T cells, are polyclonal, suggesting that the 
lymphoid component may represent a hypersensitive 

reaction to the proliferating ducts and their secretions, 
which manifests itself in a manner similar to that of 
regional lymph nodes [14, 23].

As a common infectious disease, TB typically manifests 
with pulmonary infection. Extrapulmonary tuberculosis 
represents approximately 15% of all TB infections, lym-
phatic TB represents approximately 15% of extrapulmo-
nary TB cases [24]. It affects the cervical lymph nodes 
most frequently. Besides cervical lymph nodes, tubercu-
lous involvement of head and neck is extremely uncom-
mon. In a study by Prasad et al., out of 165 patients of 
head and neck tuberculosis, only 3 patients were found to 
have parotid tuberculosis [25]. WT with coexistent TB is 
extremely rare.

When a person inhales aerosol droplets containing 
Mtb, infection begins. After entering the lungs, Mtb is 
engulfed by phagocytic cells and then transported to the 
lymph nodes on the same side of the body. Subsequently, 
phagocytic cells containing Mtb present antigens to naïve 
lymphocytes, triggering an immune response. Activated 
lymphocytes return to the lungs and suppress tuberculo-
sis infection. Live Mtb either gets transported by phago-
cytic cells to the lymph nodes or carried by lymphatic 
fluid, where it starts to replicate and form granulomas 

Fig. 5  CT scan reveals pulmonary lesions. (A, B) CT scan shows bilateral cavitary pulmonary tuberculosis in the patient. (C, D) CT scan demonstrates 
significant reduction in bilateral cavitary lesions after 10 months of standard anti-tuberculosis treatment
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[26]. Lymph nodes serve as sites for the persistence, dis-
semination, and reactivation of Mtb, and the reactivation 
of latent pulmonary tuberculosis can also originate from 
lymph nodes [27, 28]. Although lymph nodes generate 
immune responses against Mtb infection, studies have 
shown that they are poor killers of the bacteria and often 
fail to eliminate the infection [27]. Granuloma is a typi-
cal characteristic of TB, primarily composed of central 
caseous necrosis surrounded by macrophages and other 
immune cells. This lesion not only prevents the spread of 
Mtb but also acts as a reservoir, encapsulating and shel-
tering the bacteria to maintain its dormant state [29]. 
However, it is worth noting that one of the challenges in 
current tuberculosis treatment is targeting this resilient 
pathogen within the granuloma.

Apart from cervical lymph nodes, tuberculosis lesions 
in the head and neck region are extremely rare. Involve-
ment of the salivary glands is even more uncommon, as 
the continuous flow of saliva prevents the accumulation 
of tubercle bacilli in this area. Additionally, saliva has 
antimicrobial activity, making it more resistant to infec-
tion [30]. The salivary glands and peripheral lymph nodes 
may be affected in two ways. Firstly, primary involve-
ment is likely to occur through the oral route, with den-
tal trauma or infection being possible triggering factors 
[30]. The slow flow of saliva in the salivary glands allows 
Mtb to ascend through its ducts into the salivary gland 
or enter the associated lymph nodes through lymphatic 
drainage [30, 31]. Secondly, it can occur through dis-
tant hematogenous or lymphatic spread from a primary 
pulmonary source [32]. Salivary gland tuberculosis 
involvement is more likely to be a result of systemic dis-
semination of pulmonary tuberculosis compared to pri-
mary extrapulmonary tuberculosis [31].

In the past 20 years, only 9 documented case reports of 
WT with TB have been reported in the English literature 
(Table  1). These cases predominantly occurred in men 
over 40 years old. Among these cases, two patients had 

a history of smoking, while information regarding smok-
ing history was not available for the remaining patients. 
Diagnosis of TB in these patients posed a challenge 
prior to surgery. Most of them had no previous history 
of pulmonary tuberculosis, and did not exhibit typical 
symptoms of TB such as fever, chills, night sweats, and 
weight loss. Since 2011, the TB diagnostic landscape has 
been revolutionized by the introduction of rapid molec-
ular tests that are highly specific and sensitive. This has 
replaced the reliance on more traditional microscopy 
and culture methods. Only three of these cases, includ-
ing ours, utilized PCR methods to confirm the presence 
of Mtb.

The patient is a 65-year-old male with a history of dia-
betes mellitus (DM). DM significantly increases the risk 
of developing severe TB forms. Individuals with DM are 
about three times more likely to develop active TB [33, 
34] and have approximately double the risk of latent TB 
infection (LTBI) [35]. Additionally, DM contributes to 
a higher likelihood of TB recurrence following preven-
tive treatment [33] and leads to poorer outcomes after 
therapeutic interventions [33, 35]. This includes elevated 
rates of treatment failure, relapse, recurrence of infec-
tion, and increased mortality [34, 36, 37]. The patient 
underwent an Xpert MTB/RIF test, which showed RIF 
sensitivity. Therefore, the patient was treated with first-
line anti-tuberculosis drugs. For elderly patients with 
rifampicin-sensitive pulmonary tuberculosis, the pre-
ferred chemotherapy regimen is 2 months of INH, RIF, 
PZA, and EMB, followed by 4 months of INH and RIF 
(2HRZE/4HR), with an alternative option of 9 months 
of INH, RIF, and EMB (9HRE). For patients with hema-
togenous disseminated pulmonary TB, intrathoracic 
lymph node TB, tuberculous pleurisy, tracheobronchial 
TB, DM, silicosis, and severe pulmonary TB, a treatment 
regimen of 2HRZE/10HRE is recommended [38]. Diabe-
tes and the status of glycemic control can influence the 
progression of TB. Maintaining good glycemic control 

Table 1  Reported cases of Warthin’s tumor of the parotid gland concomitant with TB infection in the past 20 years
Authors (year) Sex Age Smoking Other focus of TB Complications TB culture PCR
Ozcan et al. [6] Male 53 NA NA Nil NA Positive
Wen et al. [7] Male 81 NA Bilateral lung nodules Nil Positive NA
Cobb et al. [7] Male 44 Yes NA Facial nerve paralysis Negative NA
Lee et al. [7] Female 51 NA Bilateral lung linear nodular 

opacities
Nil Negative NA

Maheshwari et al. [8] Male 81 NA Lung calcified hilar lymph nodes Nil Positive Positive
Wu et al. [9] Male 92 Yes Miliary pulmonary TB Nil Positive Negative
Ulusan et al. [2] Male 46 NA NA Nil NA NA
Aaronson et al. [10] Male 79 NA Neck level II adenopathy Nil Positive NA
Chen et al. [11] Female 82 NA Bilateral lung consolidation Facial nerve paralysis Negative NA
Present case, 2023 Male 65 Yes Secondary pulmonary tuberculosis Cavitary tuberculosis, 

facial nerve paralysis
NA Positive

NA = data not available, PCR = polymerase chain reaction, TB = tuberculosis, WT = Warthin’s tumor
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is critical for patients with both TB and DM, as it helps 
reduce the occurrence of cavities, supports sputum con-
version to a negative state, and aids in the absorption of 
lesions [39].

Standard treatment for drug-sensitive tuberculo-
sis (DS-TB) includes four drugs: INH, RIF, EMB, and 
PZA. These four drugs are used in combination for two 
months, followed by continued use of INH and RIF for 
four months [40]. Despite the effectiveness of these first-
line anti-tuberculosis drugs against DS-TB, patients may 
experience corresponding adverse reactions, includ-
ing liver dysfunction, peripheral neuropathy, erythema 
nodosum, ocular toxicity, central nervous system toxicity, 
gastrointestinal intolerance, and rash [41–43]. Due to the 
long duration of anti-tuberculosis treatment, intolerable 
adverse reactions, and factors such as excessive or mis-
use of antibiotics, patients have poor compliance, result-
ing in poor treatment outcomes and even drug resistance 
[29]. The reported case patient in our study discontin-
ued treatment due to intolerable gastrointestinal adverse 
reactions, which may also be one of the reasons for the 
rapid progression of pulmonary tuberculosis.

Mtb is a bacterium with a rich history, and it has devel-
oped resistance to all known drugs that target it, includ-
ing those that have been newly introduced into clinical 
practice. Its genome is well-preserved compared to other 
bacteria, as it is an obligate human pathogen that has 
adapted to the human environment over a period of five 
to ten thousand years [44]. The main mechanisms that 
confer a drug-tolerant phenotype in Mtb include [45]: (i) 
Metabolic slowdown, achieved by reducing the metabo-
lism and growth rate. This strategy is successful because 
antibiotics generally target active cellular processes. (ii) 
Metabolic shifting, which involves rerouting metabolite 
fluxes to maintain homeostasis when specific pathways 
are targeted by antibiotic drugs. (iii) Cell wall thicken-
ing, which reduces the concentration of drugs in myco-
bacterial cells. (iv) Upregulation of efflux pumps, which 
increases the clearance of antibiotics from the mycobac-
terial cell.

Treatment for individuals diagnosed with rifampi-
cin-resistant TB (RR-TB), isoniazid-resistant TB and 
multidrug-resistant TB (MDR-TB, defined as resistance 
to INH and RIF) requires regimens that include more 
expensive second-line drugs like bedaquiline (BDQ) and 
fluoroquinolones (FQ). These regimens have a higher 
cost per person (≥ US$ 1000) and are associated with 
more side effects compared to the first-line treatments 
used for DS-TB [46]. Pre-extensively drug-resistant TB 
(pre-XDR-TB, defined as TB that is resistant to RIF and 
any FQ) and XDR-TB (resistance to RIF, any FQ and at 
least one of BDQ or linezolid (LZD)) are even harder to 
treat [46]. Although TB is curable, the treatment suc-
cess rates in 2021 were only 88% for DS-TB and 63% 

for MDR/ RR-TB [46]. In the Global tuberculosis report 
2023, WHO recommendations emphasize a new all-
oral 6-month regimen as the key change. This regimen, 
known as BPaLM for those with MDR/RR-TB and BPaL 
for those with pre-XDR-TB, includes bedaquiline (B), 
pretomanid (Pa), linezolid (L), and moxifloxacin (M) [46]. 
The shorter duration, lower cost, reduced pill burden, 
and high efficacy of this novel regimen are expected to 
significantly improve treatment outcomes for individu-
als with MDR/RR-TB or pre-XDR-TB. With the in-depth 
research on Mtb, an increasing number of countries 
are turning to targeted sequencing and whole-genome 
sequencing (WGS) to diagnose Mtb infection and iden-
tify drug resistance. It is important to be aware of the 
impact of drug resistance evolution.

Conclusions
The coexistence of TB within WT in the parotid gland is 
extremely rare, and there are few reports on this condi-
tion. Based on the pathogenesis of WT, it may be consid-
ered as a special form of tuberculosis involving the lymph 
nodes around the parotid gland. Lymph node tuberculo-
sis is the most common extrapulmonary manifestation 
of tuberculosis and is also the source of reactivation of 
latent pulmonary tuberculosis. However, it is often over-
looked in the course of tuberculosis treatment. Studies 
have shown that the current anti-tuberculosis treatment 
regimen has significantly reduced effectiveness against 
Mtb within lymph nodes compared to granulomatous 
lesions in pulmonary tuberculosis [27, 47]. This may be 
due to poor penetration of drugs into the affected lymph 
nodes [48, 49]. Early diagnosis of tuberculosis, standard-
ized and effective use of anti-tuberculosis drugs, and 
personalized treatment are crucial in the management 
of tuberculosis. Furthermore, improving and enhancing 
the delivery efficiency of vaccines or anti-tuberculosis 
drugs to target the lymph nodes is also necessary to ben-
efit individual patients and ultimately achieve the goal of 
ending tuberculosis.
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