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Abstract

BACKGROUND

There are few cases of pulmonary granulomatous changes secondary to primary
biliary cirrhosis (PBC). No case of granulomatous lung disease secondary to PBC
misdiagnosed as lung cancer had been reported.

CASE SUMMARY

A middle-aged woman presented with lung nodules and was misdiagnosed with
lung cancer by positron emission tomography/computed tomography. She
underwent left lobectomy, and the pathology of the nodules showed granulo-
matous inflammation, which was then treated with antibiotics. However, a new
nodule appeared. Further investigation with lung biopsy and liver serology led to
the diagnosis of PBC, and chest computed tomography indicated significant
reduction in the pulmonary nodule by treatment with methylprednisolone and
ursodeoxycholic acid.

CONCLUSION
Diagnosis of pulmonary nodules requires integrating various clinical data to
avoid unnecessary pulmonary lobectomy.
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Core Tip: Primary biliary cholangitis (PBC) can present as granulomatous lung disease when the lungs are involved. A
patient with pulmonary granulomatous disease secondary to PBC was misdiagnosed with lung cancer by positron emission
tomography/computed tomography (PET/CT), leading to unnecessary lobectomy. The symptoms and imaging of pulmonary
granulomatous disease secondary to PBC are nonspecific. It also appears as high fluorodeoxyglucose uptake on PET/CT
scan. Diagnosis should not rely solely on PET/CT findings but should consider clinical data, lung aspiration biopsy, and
immune-related disease indexes to avoid unnecessary physical and financial burden.
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INTRODUCTION

Primary biliary cholangitis (PBC, formerly called primary biliary cirrhosis) is an immune-mediated and progressive
intrahepatic cholestatic liver ailment of unknown etiology[1]. A variety of respiratory manifestations, including
pulmonary granulomas, occur when the pulmonary system is affected[2]. Granulomatous lung diseases (GLDs) are
heterogeneous, with multiple etiologies and nonspecific clinical and imaging manifestations. Differential diagnosis is
challenging, and sometimes it is easy to misdiagnose granulomatous pulmonary disease as lung cancer. Therefore,
positron emission tomography/computed tomography (PET/CT) offers more assistance in diagnosis. PET provides
detailed information regarding the metabolism and function of a pulmonary nodule, whereas CT accurately identifies the
location of the pulmonary nodule. Simultaneously, pathophysiological changes and the morphological structure of a
pulmonary nodule are visualized by PET/CT, resulting in complementary functional and anatomical image information,
which is of value in defining the nature of lung occupancy. However, there is an inaccuracy in identifying specific benign
pulmonary nodules owing to the limitations of their functional diagnostic characteristics[3]. Comprehensive analysis of
clinical data and well-timed tissue biopsies can reduce misdiagnoses.

In this case, we report a patient with pulmonary granulomas secondary to PBC misdiagnosed as lung cancer by PET/
CT who was effectively treated with ursodeoxycholic acid (UDCA). We also reviewed the literature regarding pulmonary
granulomas and pulmonary changes secondary to PBC. These documents help to explain the changes in pulmonary
granuloma associated with PBC, which provides instructions and assistance to clinicians for diagnosis and treatment.
Awareness of this identification can avoid disease progression and unnecessary physical injury.

CASE PRESENTATION

Chief complaints

A middle-aged woman presented to our outpatient clinic with a complaint of intermittent cough, a small amount of white
foamy sputum with activity-related breathlessness for 5 mo, and the discovery of a new pulmonary nodule in the right
lower lobe on chest CT 5 mo after pulmonary lobectomy.

History of present illness
Her symptoms started 5 mo before presentation, with intermittent cough and a small amount of white foamy sputum
with activity-related breathlessness.

History of past illness

During a medical examination, two high-density pulmonary nodules were accidentally found by chest CT in the posterior
basal segment of the left lower lobe in a middle-aged woman (Figure 1A). The pulmonary nodules displayed lobar and
burr signs on chest CT and strong F-fluorodeoxyglucose (FDG) ingestion (SUVmax = 2.5, 4.5) on PET/CT, which led to
misdiagnosis of lung cancer. Left lower lobectomy was offered to the patient in the hospital because of growing concern
about the possibility of lung cancer, although the tumor marker levels were within the normal range. Both operative
frozen section and postoperative pathological examination revealed pulmonary granuloma nodules and active epithelial
cell proliferation. Morphologically, the diagnosis could not be determined, and a further clinical investigation was
recommended to guide the diagnosis and treatment. However, the patient neglected the recommendation because of the
absence of significant symptoms.

Personal and family history
The patient denied any family history of malignant tumors.
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Physical examination

Physical examination was as follows: Body temperature, 36.5 °C; heart rate, 84 beats per min; respiratory rate, 16 breaths
per min; and blood pressure, 126/81 mmHg. The skin and mucous membranes were free of yellow staining, rash,
bleeding spots, liver palms, and spider nevus. The thorax was symmetrical, and the rib space was not widening or
narrowed. Chest breathing was normal; respiratory movement was symmetrical; speech fibrillation was symmetrical
bilaterally; both lungs were clear on percussion; voice conduction was normal; breath sounds in the left lower lung were
diminished, and no obvious dry or wet rales were heard. There was no pleural friction sound.

Laboratory examinations

Laboratory tests indicated an elevated erythrocyte sedimentation rate (40 mm/h) and IgG (25.8 g/L) levels. Both alkaline
phosphatase (322 U/L; normal, <135 U/L) and -glutamyl transpeptidase (435 U/L; normal, < 45 U/L) exhibited marked
elevation, while the tumor markers and tests of renal and thyroid function were normal. The outcome of T-SPOT
[interferon (IFN)-y release assay based on detecting IFN-y secreted by T cells stimulated by specific Mycobacterium
tuberculosis antigens] was negative. Screening of the antinuclear antibody (ANA) profiles revealed moderate positivity
(++) for anti-52-kDa antibodies and weak positivity for Sjogren’s syndrome A antigen (SS-A) antibodies, and indirect
immunofluorescence (IIF) determined ANA titers to be 1:320. The serum tested for perinuclear anti-neutrophil cyto-
plasmic antibodies (ANCA) was positive. Microorganisms were not detected by metagenomic sequencing.

Imaging examinations
Chest CT revealed a pulmonary nodule in the right lower lobe (Figure 1B).

Further diagnostic work-up

The patient showed poor outcomes after anti-infective therapy with piperacillin sodium and sulbactam sodium. CT-
guided percutaneous transthoracic needle biopsy of the pulmonary nodule was performed to clarify the diagnosis. The
biopsy of a pulmonary nodule in the lower lobe of the right lung revealed granuloma formation (Figure 2A), fibrous
hyperplasia in the pulmonary interstitium, and infiltration of lymphocytes, plasma cells and histiocytes (Figure 2B).
Based on these clinical findings, tumors and infectious diseases were excluded. To exclude autoimmune liver disease, the
patient was tested for autoantibodies against autoimmune liver diseases. The test revealed positivity (+++) for antibodies
against GP210 and SP100 and weak positivity for autoantibodies to soluble liver antigens, while the antimitochondrial
antibody (AMA) was negative. An invasive liver biopsy was advised for the patient for further definitive diagnosis.
Unfortunately, the patient refused.

FINAL DIAGNOSIS

According to the American Association for the Study of Liver Diseases (AASLD), PBC was diagnosed considering the
biochemical evidence of cholestasis and the presence of sp100 and gp210.

TREATMENT

The patient was started on UDCA and methylprednisolone.

OUTCOME AND FOLLOW-UP

Approximately 20 d later, the patient showed significant improvement in her symptoms and liver function tests. The
patient’s pulmonary nodule condition improved significantly, as evaluated by chest CT (Figure 3A). The patient
continued to take UDCA and methylprednisolone for > 6 mo and was found to have a significant reduction in pulmonary
nodular shadow by high-resolution thoracic CT (Figure 3B).

DISCUSSION

PBC is an immune-mediated, progressive intrahepatic cholestatic liver disease of unknown etiology that leads to
cirrhosis, portal hypertension, and liver failure[4]. PBC is predominant in middle-aged women and presents as fatigue
and itching, or is asymptomatic[5]. The pathogenesis of PBC needs to be clarified. Current data show that it is an
autoimmune disease involving genetic susceptibility and environmental factors[6]. Antibodies are essential for diag-
nosing PBC, with AMAs being the hallmark. Furthermore, antibodies against gp210 and sp100 are commonly present in
patients with AMA-negative PBC[7,8]. According to the AASLD, the diagnosis of PBC with negative AMA can be made
without a liver biopsy when the following two criteria are fulfilled: (1) Presence of PBC-specific autoantibodies such as
sp100 or gp210; and (2) Cholestasis with alkaline phosphatase and/or y-glutamyltranspeptidase elevation[9].
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Figure 1 Lung imaging before and after lobectomy. A: Chest computed tomography (CT) showed two high-density pulmonary nodules in the posterior basal
segment of the left lower lobe; B: Chest CT revealed a new pulmonary nodule in the right lower lobe (left lateral position).
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Figure 2 Hematoxylin—eosin staining of the biopsy specimen. A: Granuloma formation; B: Pulmonary interstitium infiltrated of lymphocytes, plasma cells,
and histiocytes.

Extrahepatic autoimmune diseases can be found in 70%-85% of PBC patients. PBC is an autoimmune liver disease
reported most frequently in pulmonary diseases. However, the incidence of PBC-related lung diseases is unknown[10].
Various pulmonary manifestations may occur in patients with PBC, including subclinical alveolitis, GLD, airway disease,
pulmonary hypertension, pulmonary hemorrhage, and pleural effusion[11]. Few studies have reported the histopatho-
logical features of the lungs. Frechen et al[12] reported a case of pulmonary necrotizing granulomatosis in a patient with
PBC. Lee et al[13] analyzed 16 patients with PBC who underwent lung biopsy and found that 13 had pathological
manifestations of non-necrotizing granulomas and lymphocyte infiltration, which parallel histopathology in our case.
This indicates that pulmonary disease secondary to PBC should be considered regarding the differential diagnosis of
GLD.

In our case, the patient was found to have a pulmonary nodule on incidental physical examination. The initial chest CT
findings revealed a lung nodule showing lobulated, burred, and irregular margins, features reminiscent of a lung
malignancy. Furthermore, the nodule was found to show high FDG uptake on PET/CT. *F-FDG-PET/CT is now widely
used in the differential diagnosis of benign and malignant diseases. FDG-PET can measure the uptake of the glucose
analog FDG to assess glucose metabolism. Tumor FDG uptake is based on tumor hyperglycolysis, but FDG is not a
specific tracer, as high FDG uptake also occurs in inflammatory or infectious pathologies[14]. Therefore, clinicians should
not hastily rely on PET/CT results for pulmonary nodules of unknown etiology.

GLDs represent a group of heterogeneous diseases with a myriad of etiologies, classified into infectious (fungus and
tuberculosis) and noninfectious lung diseases (allergic pneumonia, sarcoidosis, granulomatosis with polyangiitis (GPA),
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Figure 3 Pulmonary imaging findings on post-treatment review. A: After approximately 20 d of ursodeoxycholic acid (UDCA) and methylprednisolone
treatment, the nodular shadow was improved in chest computed tomography (CT) images; B: High-resolution thoracic CT images revealed significant improvement in
the nodular shadow after > 6 mo of UDCA and methylprednisolone treatment.

and eosinophilic granulomatosis with polyangiitis (EGPA)[15]. The lack of specificity in clinical manifestations and chest
CT findings makes definitive diagnosis difficult. The high rate of false positives makes it difficult to distinguish between
GLDs and malignancy using FDG-PET/CT. Pulmonary granulomatous disease secondary to PBC is frequently observed
in middle-aged women and is characterized by symptoms such as dyspnea, dry cough, and systemic symptoms. Chest X-
rays or CT scans can show pulmonary nodules, interstitial changes, or lung infiltrates, which may resemble those of lung
cancer or other GLDs, potentially resulting in misdiagnosis. The patient in this case was discovered to have a pulmonary
nodule with initial chest CT findings showing lobulated, burred, and irregular margins and high FDG uptake on PET/
CT, mistakenly suggestive of lung malignancy. Therefore, specific symptoms and typical extrapulmonary manifestations
are indicative. For example, GLD combined with keratitis, conjunctivitis, scleritis, oral ulcer gingivitis, and proteinuria
often indicate GPA, while EGPA is often associated with multiple mononeuropathy[16-18]. In our case, the presence of
positive antibodies for autoimmune liver disease, along with significantly elevated levels of alkaline phosphatase and -
glutamyl transpeptidase, substantially supports the diagnosis of PBC.

A pulmonary biopsy is needed for atypical clinical presentations or to exclude pulmonary malignancy. The character-
istics of lung granulomas differ depending on the cause, making pathological features crucial for diagnosis. It mainly
includes granuloma distribution, necrosis, pathogens, and other concomitant features[19]. Angiocentric distribution is
usually linked with granulomatous vasculitis, and lymphatic distribution is mainly found in nodular disease. The pre-
sence of granulomatous necrosis should always alert clinicians to the possibility of infection. However, necrosis may also
occur in noninfected granulomas. In terms of other concomitant features, different GLDs are accompanied by differences
in inflammatory cell infiltration. For example, the granulomatous inflammatory response in sarcoidosis is usually less
mild with only a small number of lymphocytes, while allergic pneumonia is often infiltrated with abundant lymphocytes
and plasma cells. In addition, vasculitis is mainly found in granulomatous vasculitis inflammation, including Wegener’s
granulomatosis, allergic vasculitis granulomatosis, and lymphomatoid granulomatosis[20]. Infection must first be care-
fully excluded in patients with GLD by special staining to identify the appropriate pathogens. In patients with patho-
logical tissue showing noninfectious granulomas, clinicians should actively determine the pathological tissue features,
such as granuloma distribution, presence or absence of necrosis, and vasculitis, to make the correct diagnosis[21].
Pulmonary nodule distribution, size, morphology, type of inflammatory cells, presence of vasculitis, and necrosis con-
tribute to distinguishing granulomas of different etiologies. Pathological examination sometimes does not yield a defi-
nitive diagnosis, as misdiagnoses are commonly made due to large interobserver variability among pathologists, the
impact of different disease processes, and overlapping histopathology in some diseases[22]. Therefore, defining the pa-
thogenesis of GLD depends on multidisciplinary assessment because pulmonary granuloma is a nonspecific histopatho-
logical discovery.

CONCLUSION

In summary, GLDs are insidious diseases with multiple etiologies and nonspecific manifestations in clinical symptoms
and imaging findings. PBC should be considered in the differential diagnosis of GLD. Reliance solely on PET/CT for
indeterminate pulmonary nodules is discouraged, and a comprehensive evaluation including clinical, pathological and
immunological markers is essential. Identifying and categorizing autoimmune conditions is crucial for the diagnosis and
treatment of GLD. Heightened awareness and caution regarding autoimmune-related GLDs can prevent unwarranted
surgical procedures and decrease instances of misdiagnosis.
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