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Abstract:
Tuberculosis is a bacterial infection caused by the Mycobacterium tuberculosis complex, which includes five Mycobacteriums : Tuberculosis (commonly known as Koch's Bacillus), Bovis, Africanum, Microti, and Pinnipedii. This condition affects both humans and certain animal species (such as cattle). Human contamination occurs either via respiratory or digestive routes, with four possible outcomes: early-onset of the tuberculosis disease, late-onset of it, latent tuberculosis infection, or the total elimination of the bacillus. It can affect both immunocompetent and immunodeficient individuals, and when the disease manifests, it may be unifocal or multifocal, leading to clinical polymorphism that complicates the diagnostic process. We report the case of a patient, who had contact with livestock (the wife of a farmer who owns cattle), with no known immunodeficiency, vaccinated against tuberculosis, and in whom bifocal tuberculosis was diagnosed following an etiological assessment of anterior ischemic optic neuropathy. This represents a presentation undescribed previously, with the following atypical features: bifocal localization in an immunocompetent patient vaccinated against tuberculosis, the unusual thyroid involvement, the identification of Mycobacterium Bovis, and the fact that this inaugural presentation has not been previously documented in the medical literature.
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Introduction:
Tuberculosis is a bacterial infection caused by the Mycobacterium tuberculosis complex, which includes: Mycobacterium tuberculosis (Koch's Bacillus), Bovis, Africanum, Microti and Pinnipedii. The classical routes of entry are the respiratory and digestive tracts, with four potential outcomes: immediate onset of the illness, delayed onset, latent tuberculosis infection, and total elimination of the Mycobacterium [1]. When the disease manifests, it can localize to one or multiple sites, resulting in a wide variety of clinical presentations that mimic the symptomatology of different diseases.
Anterior ischemic optic neuropathy is an acute ischemic event affecting the head of the optic nerve due to occlusion of the posterior ciliary arteries or their branches, leading to a sudden loss of visual acuity that can be permanent. The two main pathophysiological mechanisms are arteritic , which corresponds to vasculitis, primarily Giant Cell Arteritis, formerly known as Horton's disease, and non-arteritic, which is caused by endovascular obstruction due to atherosclerotic overload or extravascular compression from external arterial pressure [2].
We report the case of a patient who presented with AION and whose etiological assessment led to the diagnosis of thyroid and lymph node TB secondary to MB bovis.

Case presentation:
The patient was a 60-year-old woman from the Mohammedia Province, married and mother of two children, a housewife and the wife of a farmer, with no significant medical, surgical, or toxicological history. The onset of her illness dated back to four months prior to her admission, marked by progressive asthenia. Two months later, she developed a weight loss of 30 kg within two months, accompanied by night sweats, but without fever. The course of her condition was further complicated by a sudden decrease in visual acuity in her right eye, prompting her to seek urgent care at the Ophthalmology Department of the 20 August Hospital in Casablanca. There, a diagnosis of AION was made, with visual acuity recorded at 7/10 in the left eye and 3/10 in the right eye. She was then urgently referred to our service for an etiological workup and therapeutic management.
On admission examination, the patient was conscious, well-oriented in time and space. Her conjunctivae were of normal color, and she exhibited excess skin on the arms and abdomen, indicative of significant and rapid weight loss. She had a blood pressure of 157/96 mmHg, slightly tachycardic at 88 beats per minute, eupneic at 19 breaths per minute, and had an oxygen saturation of 97%.
On cardiovascular examination, heart sounds were clear without murmurs or additional sounds, peripheral pulses were well felt and symmetrical, the calves were soft with no Homan's sign, and there was no lower limb edema. Temporal pulses were well felt and symmetrical, with no jaw claudication or scalp paresthesia. The pleuropulmonary examination was unremarkable.
Abdominal examination revealed white stretch marks and excess skin consistent with rapid and significant weight loss, without scars or collateral circulation. On palpation, the abdomen was soft, with no hepatomegaly or splenomegaly, but there was a pulsating mass in the peri-umbilical region and bilateral inguinal lymphadenopathy, with the largest node on the left, measuring approximately 3 cm in its longest dimension.
The ENT examination revealed an enlarged thyroid with hard nodules and a few cervical lymph nodes, the largest of which was on the right side, measuring approximately 12 mm in its longest dimension. Other lymph node areas were free of abnormalities. The remainder of the examination was unremarkable.
The patient underwent an emergency abdominal-pelvic CT angiography to explore the pulsating mass, which revealed large abdominal juxta-aortic lymphadenopathies explaining the pulsating nature, along with an epiploic infiltration and inguinal lymphadenopathy.
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Figure 1 (A-B) : Coronal CT scan on the left and sagittal scan on the right with contrast agent injection during the venous phase, revealing the presence of mesenteric lymphadenopathy.
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Figure 2 : Axial CT scan with contrast agent injection during the venous phase, revealing the presence of left lateral aortic, inter-aortocaval, and mesenteric lymphadenopathy.
Doppler exploration of the temporal arteries, aimed at detecting signs suggestive of giant cell arteritis, revealed no wall thickening, halo sign, calcification, or any other abnormalities.
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Figure 3(A-B) : Doppler of the temporal arteries showing no signs of arterial wall thickening.
Doppler exploration of the supra-aortic trunks to investigate a non-vasculitic cause showed no atherosclerotic burden but revealed decreased carotid flow secondary to compression by right-sided lymphadenopathy.
Cervical ultrasound performed to evaluate the thyroid nodules  showed a thyroid nodule classified as EUTIRADS 5, along with multiple bilateral cervical lymphadenopathies compressing the vascular structures on the right side.
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Figure 4(A-B): Ultrasound of an euthyroid thyroid with a right nodule classified as EUTIRADS 5, associated with a suspicious ipsilateral cervical lymphadenopathy.
Additional thoracic exploration via CT scan, prompted by the lymphadenopathies found in the cervical, abdominal, and pelvic regions, revealed some bilateral mediastinal and axillary lymphadenopathy.
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Figure 5(A-B) : Transverse thoracic CT scan with contrast agent injection showing left mediastinal lymphadenopathy and right axillary lymphadenopathy.


The PET scan revealed hypermetabolic activity in the cervical, axillary, mediastinal, abdominal, and inguinal lymphadenopathies.
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Figure 6 : Coronal PET scan highlighting cervical lymphadenopathy, right axillary lymphadenopathy, and abdominal lymphadenopathy with hypermetabolic activity.
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Figure 7(A-B) : Coronal PET scan highlighting axillary, mediastinal, and abdominal lymphadenopathy with hypermetabolic activity.
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Figure 8: Coronal PET scan highlighting inguinal lymphadenopathy with hypermetabolic activity.
In the biological assessment: The patient presented with anemia with a hemoglobin level of 10 g/dL, characterized as hypochromic microcytic and non-regenerative. There was lymphopenia at 989/mm³ without thrombocytopenia or neutropenia, and ferritin was at 11 ng/mL. The LDH was slightly elevated at 284 IU/L, while haptoglobin was normal at 1.4 g/L. The direct Coombs test was negative, and C-reactive protein was mildly elevated at 25 mg/L, with fibrinogen at 6.8 g/L. Metabolically, the TSH level was normal at 4 mUI/L, fasting blood glucose was normal at 0.84 g/L, and triglycerides were slightly elevated at 2.7 g/L. HIV serology was negative, as were syphilis serology tests. The QuantiFERON test returned positive. Serum protein electrophoresis showed polyclonal hypergammaglobulinemia at 15.6 g/L. The calcium-phosphate balance in blood and urine was normal, potassium levels were normal, uric acid levels were normal, and the angiotensin-converting enzyme level was normal at 65 IU/L.
The patient underwent left inguinal adenectomy, and the pathological study revealed an epithelioid giant cell granuloma with the presence of caseating necrosis. Detection of Mycobacterium bovis genome was achieved via polymerase chain reaction.
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Figure 9(A-B) : Histological sections stained with hematoxylin and eosin showing a lymph node pulp containing multiple epithelioid giant cell granulomas.

The patient also underwent total thyroidectomy, and the pathological examination showed thyroid parenchyma with a vesicular architecture without tumor proliferation. The vesicles varied in size, some being cystic, with  presence of fibrous and hemorrhagic changes within the nodules. However, PCR testing isolated the genome of Mycobacterium Bovis.
The patient was urgently treated with a bolus of methylprednisolone at 500 mg/day for three days, followed by oral prednisone at a dose of 1 mg/kg/day on day four, along with adjunctive treatment consisting of Calcimat (1 tablet twice daily) and Kalieff (1 tablet three times daily), leading to slight improvement in visual acuity. She was also prescribed Triatec at 5 mg/day for hypertension, resulting in normalized blood pressure readings.
Once the diagnosis of tuberculosis was established, the patient started antitubercular therapy. The decided protocol was two months of ERIPK4 at 4 tablets/day, followed by ten months of RINIAZIDE at 2 tablets/day, with monitoring for any related complications.
Discussion :
Tuberculosis is an ancient disease, initially described in ancient Egyptian papyrus records [3], with the earliest paleomicrobiological evidence dating back to 9000 years BC in human remains and 17,000 years BC in animal remains [4]. It’s an infection caused by the MB complex. Koch's Bacillus is the most frequently found in humans. Human contamination can occur via respiratory routes— which is the most common—or through the digestive tract. When tuberculosis manifests, it can localize to one or multiple sites, leading to clinical presentations that are as complex as they are varied, often mimicking different conditions and complicating the etiological diagnosis [1].
The case we present is characterized by a set of features that illustrate the complexity of the diagnostic process:
· An atypical inaugural clinical presentation never described in the medical literature: AION, which constitutes a therapeutic emergency given the implications for visual prognosis.
· The bifocal localization in a patient with unknown immunocompromising conditions and who has been vaccinated against tuberculosis.
· Thyroid localization.
· The isolated pathogen : Mycobacterium Bovis.

1. Diagnostic Approach:
Our patient presented urgently with a sudden onset AION and general health deterioration. AION is secondary to hypoperfusion of the optic nerve head due to occlusion of the posterior ciliary arteries or their branches.
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Figure 10 : Illustration of orbit and eye  vascularization. The internal carotid artery supplies the orbit and the eyeball through branches of the ophthalmic artery. [32]

AION has two essential pathophysiological mechanisms:
· Vasculitic cause: secondary to endothelial inflammation of the arterial wall, with giant cell arteritis (formerly known as Horton’s disease) being the primary etiology. It can also occur in infectious conditions such as syphilis [5] or infection with the HIV [6,7].
· Non-vasculitic cause: secondary to either atherosclerotic burden or extrinsic compression of the vessels [2].
The diagnosis of giant cell arteritis was initially considered due to the gender as it predominantly affects women, the age of 60 years since it’s incidence increases after 59, the general health deterioration , often associated to it [8] and the pulsatile mass in the periumbilical region suggesting an abdominal aortic aneurysm. However, the patient did not exhibit jaw claudication, headaches, scalp paresthesias, or abnormalities in the temporal pulses.
Biologically, the patient presented an inflammatory syndrome characterized by elevated CRP and fibrinogen levels. She underwent radiological exploration with an abdominal CT angiography to confirm the presence of the aneurysm ; it revealed significant abdominal lymphadenopathy with epiploic infiltration and inguinal lymphadenopathy, but no evidence of an aneurysm. A Doppler ultrasound of the temporal arteries showed no signs supporting a diagnosis of giant cell arteritis, specifically no halo sign, thickening, or calcification of the temporal arteries.
In the context of the vasculitic mechanism, the syphilitic and HIV infection, which have been reported in the medical literature [5-7], were also considered due to the resurgence of syphilis and the lymphadenopathy found during clinical examination and abdominal CT angiography. However, the patient did not report any high-risk sexual behavior or skin lesions indicative of a syphilitic chancre or secondary syphilis. The corresponding serologies, conducted for pre-therapeutic purposes and as part of the etiological assessment, returned negative.
With the etiologies behind the vasculitic mechanism  eliminated, we turned our attention to the non-vasculitic mechanism, which can be secondary to either atherosclerotic burden of the arterial wall or extrinsic compression. The patient did not report any history of obesity, diabetes, or hypertension; however, clinical examination revealed that blood pressure readings, checked multiple times during her hospitalization, were consistently elevated, indicating previously undiagnosed hypertension. The patient underwent a lipid profile assessment, which showed hypertriglyceridemia. However, ultrasound with Doppler of the supra-aortic trunks did not reveal any atherosclerotic burden, but showed compression of the right carotid artery due to cervical lymphadenopathy, resulting in decreased carotid blood flow. Once the compressive mechanism identified, the question of the etiology arose.

Clinically, the patient presented with a tumor syndrome characterized by lymphadenopathy evolving in a context of general health deterioration. Both infectious and neoplastic origins were possible, especially as the patient reported general health decline and, upon clinical examination, had excess skin indicating rapid and significant weight loss. From a neoplastic perspective, the patient clinically presented with thyroid nodules and hypertension. Could this be a case of thyroid tumor revealed by lymphadenopathy compressing the SAT, resulting in a case of AION? A retrospective Franco-Italian study conducted at ENT departments in 2011 on 167 cases identified 13 cases of papillary microcarcinoma of the thyroid revealed by lymphadenopathy [9], as well as a case identified in 2021 at the University Hospital of Rabat involving a 24-year-old patient whose diagnosis of papillary thyroid carcinoma was revealed by a lymph node. However, the thyroid function tests were normal.
Malignant hematopathy was also a possibility. Chronic lymphocytic leukemia  was ruled out due to the lymphopenia of 989/mm³, but lymphoma could fit, especially that the LDH level was also elevated at 284 IU/l, with lymphadenopathy identified at all four anatomical levels: cervical lymph nodes identified by ultrasound, and thoracic, abdominal, and pelvic lymph nodes observed through imaging. However, the tumor lysis panel, consisting of serum calcium, phosphorus, potassium, and uric acid levels, was normal. The PET scan revealed the presence of hypermetabolic lymphadenopathy at all four anatomical levels, but has no specificity.
The infectious origin could not be excluded, particularly tuberculosis in its lymph node form, which can also be responsible for the same clinical presentation consisting of lymphadenopathy evolving in a context of general health deterioration, lymphopenia, and hypermetabolic uptake on PET scan [11]. Additionally, Morocco is an endemic country, and the province of Mohammedia, where our patient is from, is the most affected in the Casablanca-Settat region. Another risk factor for our patient was proximity to cattle, which could represent a source of tuberculosis transmission. In support of a tuberculosis infection, the patient underwent a Quantiferon test that was positive. Pulmonary involvement was ruled out by a chest CT scan, which showed no parenchymal lesions. The search for the genome of the Mycobacterium tuberculosis complex in the sputum was negative. Thyroid nodules could, in this context, correspond to a thyroid localization of tuberculosis. Several cases of thyroid tuberculosis have been reported in various Moroccan university hospitals, often revealed by hormonal abnormalities, with imaging showing thyroid nodules, including a case of Graves' disease with thyroidectomy, where histopathological analysis led to the diagnosis of thyroid tuberculosis [12-17]. Other cases have been reported by hospitals in Algeria and Tunisia, which demonstrates that although this localization is atypical [18-23], it is not so rare. Given that the patient did not present any signs suggestive of another localization beyond the lymph node and thyroid, histological analysis was necessary to establish the diagnosis.
2. Diagnostic Confirmation :
The cervical lymphadenopathies were of insignificant size and located too close to the neurovascular bundle of the neck, making their excision risky. Mediastinal and abdominal lymphadenopathies could have been sampled by mediastinoscopy or laparoscopy; however, we recommended an adenectomy of the left inguinal lymphadenopathy, which was large, showed uptake on the PET scan, and was easily accessible. The patient also underwent a total thyroidectomy since the detected nodules were classified as EUTIRADS V and were thus highly suspicious. The two samples were each divided into three parts: one formalin-fixed for conventional histopathological analysis, and two others fresh for bacterial culture and bacterial genome search via PCR. Although the Quantiferon test, tuberculin skin test, and, when possible, adenosine deaminase levels were positive, they only provide strong presumptive evidence. The confirmation of tuberculosis must be bacteriological, histological, or genetic [24]. Genome detection remains by far the best technique—highly sensitive and extremely specific, allowing identification of which bacillus of the MB complex is involved, the search for resistance genes, monitoring disease progression during treatment [25], and an epidemiological role in tracking genetic diversity due to migration, which leads to the emergence of resistant strains [26,27].
The histopathological examination of the thyroid revealed no tumor-like lesions, and bacteriological analysis did not isolate any acid-fast bacilli. However, PCR identified the genome of MB Bovis. Histopathological analysis of the inguinal lymph node sample revealed an epithelioid giant cell granuloma with tuberculoid necrosis, and PCR also detected MB Bovis at the lymph node. Thus, the diagnosis of bifocal tuberculosis was established. The extension workup did not reveal any additional focus. Given the low ferritin levels, a malabsorption workup was performed; however, total protein and albumin levels were normal, as was fasting blood glucose at 0.84 g/L. The lipid profile showed hypertriglyceridemia, fecal calprotectin was negative and the abdominal CT scan did not reveal any suspicious digestive thickening or abscessed collection.
3. Investigation of Immunodeficiency :
Tuberculosis has long been considered an opportunistic disease; however, it is now understood to affect both immunocompetent and immunocompromised individuals [1]. In our case, the search for immunodeficiency was necessary due to the bifocal nature of tuberculosis in a vaccinated patient, as well as the identified bacillus. Primary immunodeficiencies were not considered given the patient’s age and the absence of a history of recurrent infections. Therefore, secondary immunodeficiencies were investigated: HIV serology was negative, renal function was normal, proteinuria was absent, and serum protein levels were normal. The blood count only showed minimal lymphopenia, which could be associated with tuberculosis infection. Imaging revealed no tumors, and serum protein electrophoresis found only moderate polyclonal hypergammaglobulinemia, consistent with tuberculosis infection. The patient reported no medication use, and the metabolic workup did not reveal diabetes, with normal fasting blood glucose and a normal hemoglobin A1c level at 5.4 g/L. However, vitamin D levels were low at 18 ng/mL, contrasting with the patient’s lifestyle, as she reported sufficient sun exposure. No immunodeficiency condition was identified. An interesting article on tuberculosis vaccination, published in October 2022, highlights that although the vaccine is effective and protects vulnerable and at-risk populations, it does not provide absolute protection against the development of the disease, which remains possible in vaccinated individuals [31].
4. Therapeutic Management :
Due to the suspicion of Horton’s disease and the urgency of preserving visual prognosis, the patient received a bolus of 1 g/day of methylprednisolone for three days, followed by oral prednisone at 60 mg/day, along with hygiene measures and adjunctive treatment consisting of potassium and calcium supplementation.
Once the diagnosis of tuberculosis was confirmed, the pre-treatment evaluation, including liver and kidney function tests, was normal. The patient was started on antitubercular therapy with ERIPK4 (Ethambutol, Rifampicin, Isoniazid, Pyrazinamide) at a dose of 4 tablets in the morning on an empty stomach for 2 months, followed by discontinuation of oral corticosteroids. This was then followed by RINIAZIDE (Rifampicin and Isoniazid) at a dose of 2 tablets per day for 10 months.
The patient also received vitamin D supplementation, with 100.000 IU every 15 days for 6 weeks, then 100.000 IU per month for 3 months, and finally 25.000 IU per month for 6 months.
For her hypertension, after excluding endocrine and vascular causes, the patient was prescribed the angiotensin-converting enzyme inhibitor Triatec at 5 mg/day. Cardiac evaluation through echocardiography revealed homogeneous left ventricular hypertrophy, indicating hypertensive heart disease, with an ejection fraction of 65%.
For iron deficiency, oral iron supplementation was prescribed with Ferplex Fol, 1 bottle per day for 1 month, followed by Ferplex, 1 bottle three times a day for 3 months.
Following thyroidectomy, she was placed on hormone replacement therapy with Levothyrox at 125 µg/day.
Rosuvastatin at 10 mg/day was prescribed for her hypertriglyceridemia, along with lifestyle and dietary measures.
5. Evolution :
The patient’s evolution was marked by a general improvement, with weight gain and disappearance of asthenia starting in the second week of antitubercular treatment. Blood pressure normalized from day 5 of Triatec. Visual acuity improved one week after the bolus, reaching 9/10 in the left eye and 5/10 in the right eye, and remained stable at the follow-up ophthalmologic examination conducted one month after the start of treatment. Biologically, the blood count normalized, with hemoglobin reaching 13 g/dL after one month of treatment, compared to 10 g/dL at baseline. C-reactive protein (CRP), lactate dehydrogenase (LDH), ferritin, and vitamin D levels also normalized, and the patient did not experience any complications related to antitubercular therapy.
Conclusion :
Tuberculosis is a bacterial infection known since ancient Egypt and remains a significant health problem, especially in Morocco, where it is still endemic. Although the primary route of entry is respiratory or digestive, when the disease manifests, it can be localized or widespread, pulmonary or extrapulmonary, leading to complex and varied clinical presentations [28-30]. Once considered an opportunistic infection, it is now recognized that tuberculosis affects both immunocompetent and immunocompromised individuals. It can take on atypical forms due to the responsible bacillus, the site of infection, or the initial clinical presentation, posing a significant diagnostic challenge. The advent of PCR has allowed for greater accuracy and relatively early diagnosis, especially since histological proof is not always present and bacillary culture is too slow. PCR also facilitates the detection of resistant forms, which are increasingly common due to genetic diversity associated with migration.

Abbreviations :
· TB : Tuberculosis
· MB : Mycobacterium
· AION: Anterior ischemic optic neuropathy 
· ENT : Otorhinolaryngology
· SAT : Supra-aortic trunks 
· CRP : C-reactive protein
· TSH : Thyroid-stimulating hormone
· ACE : Angiotensin-converting enzyme
· PCR : Polymerase chain reaction
· HIV : Human immunodeficiency virus
· BC : Before Christ
· CLL : Chronic lymphocytic leukemia
· LDH : Lactate dehydrogenase
· PET-Scan : Positron emission tomography
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