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				Cerebral hemorrhage after a lumbar spine surgery. Case report

				Hemorragia cerebral tras cirugía de columna lumbar. Reporte de caso

				Camacho Veliz Flavia Nicole1, Macías Márquez Karen Vanessa1, Narváez Álvarez Jhonny Edgar1

				ABSTRACT

				Introduction: remote cerebellar hemorrhage (RCH) is a rare complication after a lumbar spine surgery, it is usually associated with cerebrospinal fluid loss. Recognition of the imaging pattern is essential for neurological prognosis.

				Clinical case: it is a 59-year-old female patient with arterial hypertension and prior lumbar surgery underwent laminectomy. In the postoperative period the patient developed a cerebrospinal fluid fistula requiring lumbar drainage. Later, the patient presented sudden severe headache, and a brain computed tomography demonstrated hemorrhage along the right cerebellar folia with mild surrounding edema, consistent with remote cerebellar hemorrhage. Temporary closure and subsequent removal of the lumbar drain were performed, with favorable clinical outcome.

				Conclusion: early recognition of the characteristic imaging pattern and its correlation with cerebrospinal fluid loss allow timely diagnosis and appropriate management of this rare complication.

				Keywords: neurosurgical procedures; surgical procedures, operative; magnetic resonance spectroscopy. 

				RESUMEN

				Introducción: la hemorragia remota cerebelosa (HRC) en complicación poco frecuente posterior a cirugía de columna lumbar, generalmente asociada a pérdida de líquido cefalorraquídeo. El reconocimiento del patrón imagenológico es clave para el pronóstico neurológico.

				Caso clínico: paciente femenino de 59 años, con antecedente de hipertensión arterial y cirugía lumbar previa, sometida a laminectomía. En el postoperatorio desarrolló fístula incisional de líquido cefalorraquídeo que requirió drenaje lumbar. Posteriormente presentó cefalea súbita intensa, por lo que se realizó tomografía computarizada de cráneo, evidenciándose hemorragia en folias cerebelosas derechas con leve edema adyacente, compatible con hemorragia remota cerebelosa. Se realizó cierre temporal y posterior retiro del drenaje lumbar, con evolución clínica favorable.

				Conclusión: el reconocimiento temprano del patrón imagenológico y su correlación con pérdida de líquido cefalorraquídeo permiten el diagnóstico oportuno y manejo adecuado de esta rara complicación.

				Palabras clave: procedimientos neuroquirúrgicos, procedimientos quirúrgicos operativos, espectroscopía de resonancia magnética.
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				INTRODUCTION

				Neurosurgical procedures, both supratentorial and spinal, may be associated with various intra- and postoperative complications. Among these, remote cerebellar hemorrhage (RCH) is a rare condition, most frequently described following supratentorial surgery and exceptionally after lumbar surgery1. To date, the pathophysiological mechanisms underlying RCH have not been fully elucidated. Its pathophysiology is not fully understood; however, multiple studies link it to cerebrospinal fluid (CSF) loss secondary to a dural tear or lumbar drainage, with reported incidences ranging from 0.3% to 5.9%2. Cases without evidence of CSF leakage have also been documented3. Accurate identification of the hemorrhagic pattern via computed tomography or magnetic resonance imaging is essential for neurological prognosis. The objective of this study is to describe the imaging findings of this rare complication in a patient who underwent lumbar spine surgery at Alfredo Paulson Specialty Hospital in Guayaquil.

				CASE PRESENTATION

				A 59-year-old woman, a resident of Guayaquil, presented for consultation with a clinical picture of severe chronic low back pain (visual analog scale [VAS] 9/10), without radiation, associated with progressive functional limitation.

				Regarding her personal medical history, she has a history of hemorrhoidal disease and hypertension of 15 years’ duration, currently treated with losartan (100 mg/day orally). Her surgical history includes a bilateral salpingectomy and a lumbar laminectomy performed in 2021 for a herniated disc. As a result of this latter procedure, she developed severe bilateral unisegmental lumbar spinal stenosis at the L3-L4 level, secondary to epidural fibrosis (postoperative adherent scar tissue), which results in paraparesis of the lower extremities.

				On physical examination, she presented with a blood pressure of 130/75 mmHg, a heart rate of 67 bpm, a respiratory rate of 19 bpm, a temperature of 36.2°C, oxygen saturation of 98% on room air, and a Glasgow Coma Scale score of 15/15. The neurological assessment revealed normal cranial nerves, decreased muscle strength in the lower extremities (Daniels 2/5), hyporeflexia of the patellar reflex, superimposed hypoesthesia without a defined sensory level, assisted ambulation, and no record of radicular signs in the medical history.

			

		

		
			
				Laboratory tests reported blood counts within normal parameters (white blood cells 5.5 x 10³/µl, hemoglobin 14 g/dl), electrolytes without abnormalities (Na 135 mEq/L, K 3.5 mEq/L, Cl 102 mEq/L), glucose 100 mg/dL, preserved renal function (urea 30 mg/dL, creatinine 0.9 mg/dL), and coagulation tests within normal ranges (PT 10 s, INR 1.02, aPTT 27 s).

				An MRI of the lumbar spine was performed, revealing collapse of the L3-L4 intervertebral space and degenerative disc disease with disc bulges causing contact and radicular involvement (Image 1). 

			

		

		
			
				Figure 1. Plain MRI of the lumbar spine – T2-weighted sequence. A. Axial section at the level of the L3–L4 intervertebral disc showing bilateral foraminal stenosis (green square). B. Sagittal section showing disc bulges (red square) and collapse of the L3–L4 and L4–L5 intervertebral spaces. C. Axial section at the level of the L2–L3 intervertebral disc showing narrowing of the spinal canal with a ventrodorsal diameter of 7 mm (solid line) and bilateral facet joint hydroarthrosis (arrow).
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				Following the initial assessment upon admission and evaluation by the cardiology and anesthesiology departments, authorization for the surgical procedure was granted six days after hospital admission (11/27/2025). 

				During the surgical procedure, abundant scar tissue was observed in the L3–L4 intervertebral space, along with a fat-muscle graft compressing nerve 
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				roots and the thecal sac at the L3–L4 level, as well as a dural patch consistent with a fistula secondary to previous surgery. Based on these findings at L3-L4, adhesiolysis of the previous scar tissue and laminectomy were performed using the Over-the-Top technique, achieving complete decompression of the nerve roots and spinal canal at the L3-L4 level. The immediate postoperative period was uneventful.

				On the ninth postoperative day (11/05/2025), a small amount of clear fluid was observed leaking from the surgical wound, associated with fever spikes of up to 39.5°C. Two days later (11/07/2025), the leakage of clear fluid increased; and given the context of her recent lumbar surgery and the surgical findings, a clinical suspicion of cerebrospinal fluid (CSF) fistula was raised. Consequently, it was decided to place a lumbar drain, and the surgical wound was closed with sutures at the sites where fluid leakage was evident. On the sixth day of drainage (11/13/2025), bloody discharge was observed in association with sudden severe headache (VAS 10/10). Given the suspicion of an intracranial complication, a plain cranial CT scan was ordered, which revealed hemorrhage in the right cerebellar folia with mild adjacent edema, findings consistent with a remote cerebellar hemorrhage (Image 2). 

			

		

		
			
				continued use of a permanent urinary catheter; she was evaluated by the Urology Department, which prescribed treatment with 0.4 mg of tamsulosin orally every 24 hours. Due to the neurological sequelae, priority management by the physical rehabilitation and physiatry departments was also indicated. Finally, the patient was discharged from the hospital on 11/18/2025 with multidisciplinary outpatient follow-up. No additional information was available regarding the clinical course during post-discharge follow-up visits. 

				DISCUSSION

				Remote cerebellar hemorrhage (RCH) is a rare but well-documented complication that occurs primarily following supratentorial neurosurgical procedures and, less frequently, after spinal surgery. Its pathophysiology has been consistently linked to excessive or sustained loss of cerebrospinal fluid (CSF) secondary to a dural fistula or lumbar drainage, which causes abrupt changes in intracranial pressure2-4.

				In this context, CSF loss following spinal procedures represents a significant trigger for the development of CRH. In the case presented, the patient had a history of previous lumbar surgery with a dural patch and underwent a new surgical procedure. During the postoperative period, she developed an incisional CSF fistula that required lumbar drainage, a circumstance that likely contributed to the subsequent development of cerebellar hemorrhage.

				During the postoperative course, the patient presented with sudden, severe headache, which prompted a cranial computed tomography (CT) scan. The study revealed hemorrhage in the right cerebellar folia, a finding characteristic of remote cerebellar hemorrhage. The close temporal relationship between cerebrospinal fluid (CSF) loss and the onset of bleeding supports the pathophysiological mechanism described in the literature, according to which intracranial hypotension secondary to CSF drainage may promote the onset of this type of hemorrhage5-8.

				Although its pathophysiology is not fully understood, the most widely accepted mechanism is associated with excessive loss of cerebrospinal fluid (CSF) secondary to dural tears or the use of lumbar drainage, which leads to a state of intracranial hypotension2. This decrease in CSF volume alters the dynamics of intracranial pressure (ICP), generating a pressure gradient between the intracranial and spinal compartments5.

			

		

		
			
				Image 2. Plain cranial CT scan with cerebral parenchyma window. A. Axial and B. Sagittal views show hemorrhage in the right cerebellar folia causing mild adjacent edema.
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				The lumbar drain was temporarily closed for 72 hours without new CSF leakage, after which it was permanently removed. The patient’s clinical condition improved favorably, with progressive reduction in pain. Neurologically, residual paraparesis persisted, predominantly on the left side, with greater involvement of the leg flexor muscles. She also developed a neurogenic bladder, requiring the 
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				The so-called cerebellar tonsil theory proposes that this decrease exerts traction on the superior and vermian cerebellar veins, leading to venous congestion, impaired drainage, and eventual vascular rupture, with bleeding of predominantly venous origin6-9. Abrupt changes in intracranial pressure, especially in the context of rapid CSF drainage, can increase the vulnerability of the cerebellar microvasculature.

				These mechanisms explain the characteristic distribution of bleeding within the cerebellar folia, known as the “zebra sign”. Although factors such as hypertension or coagulopathies may contribute, CSF loss remains the primary triggering factor10-12.

				From a radiological standpoint, plain cranial CT remains the initial diagnostic method of choice, due to its high sensitivity for detecting acute hemorrhage and its widespread availability. Typical findings include linear hyperdensities following the course of the cerebellar folia, which may be unilateral or bilateral, occasionally associated with adjacent edema3,13,14. In the present case, CT allowed for a timely diagnosis and guided clinical management. Magnetic resonance imaging may be useful in selected situations to evaluate subacute or chronic phases, identify signs of intracranial hypotension, and rule out alternative diagnoses2,6,10.

				The differential diagnosis of cerebellar hemorrhage in the postoperative setting includes primary hypertensive hemorrhage, intracranial vascular malformations, hemorrhagic transformation of cerebellar infarction, and coagulation disorders11-14. Primary hypertensive hemorrhage was considered due to a history of hypertension; however, the superficial distribution of the bleeding along the cerebellar folia and its onset following a documented episode of CSF loss make this etiology less likely15,16. Likewise, intracranial vascular malformations constitute another relevant cause of cerebellar hemorrhage; however, the absence of a suggestive clinical history and the morphology of the bleeding on computed tomography did not support this possibility. Similarly, the hemorrhagic transformation of a cerebellar infarction was considered in the differential diagnosis; however, the observed radiological pattern and clinical course were not consistent with this condition. Finally, coagulation disorders were ruled out as coagulation parameters were within normal ranges during hospitalization, which allowed for the exclusion of secondary hemorrhagic causes described in the literature2,17.

			

		

		
			
				With regard to management, most cases described in the literature have a favorable outcome with conservative treatment, provided there is no significant mass effect, obstructive hydrocephalus, or progressive neurological deterioration4,6,7,10. Temporary closure of the lumbar drain, followed by its permanent removal, resulted in a favorable clinical outcome, consistent with previous reports in the literature. However, cases with fatal outcomes have been described, underscoring the importance of early recognition and timely treatment of the triggering factor16.

				CONCLUSION

				Remote cerebellar hemorrhage is a rare complication following lumbar spine surgery, primarily associated with cerebrospinal fluid loss. In the present case, the onset of a sudden, severe headache following the placement of a lumbar drain raised suspicion of this condition, which was confirmed by cranial computed tomography, revealing right cerebellar parenchymal hemorrhage. Timely recognition of the imaging pattern and correction of the triggering factor by closing the lumbar drain led to a favorable clinical outcome. This case highlights the importance of maintaining a high index of clinical and radiological suspicion in the postoperative period following spinal surgery, underscoring the fundamental role of imaging in early diagnosis and appropriate management of this rare complication. 
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				Coinfection of cryptococcosis and meningeal tuberculosis, a double challenge. Case report

				Coinfección de criptococosis y tuberculosis meníngea, un doble desafío. Reporte de caso

				Jaramillo Orellana Gabriel Sebastián1, Robles Pérez Jessica Cecilia2, García Pacheco Andrea Verónica3, Molina Matute Marcos Fernando4

				ABSTRACT

				Introduction: meningeal coinfection with tuberculosis and cryptococcosis is extremely rare, in the literature there is only in case reports and case series, particularly in Eastern countries, with a fatal outcome in most patients. 

				Clinical case: A 44-year-old male patient presented with systemic symptoms of three weeks of evolution. Following a comprehensive evaluation, the patient was diagnosed with Human Immunodeficiency Virus (HIV). Due to neurological symptoms, a lumbar puncture was performed, revealing the presence of Cryptococcus neoformans and Mycobacterium tuberculosis. During his hospitalization, the patient experienced complications such as anemia, hepatotoxicity, and interstitial tubular necrosis, requiring adjustments to his antituberculosis and antifungal treatments. After one year of treatment, the patient is in excellent health, with a negative viral load and a CD4 count of 174 cells/µL.

				Conclusion: this case report shows that with timely diagnosis and treatment, survival can be achieved in patients with this rare coinfection. 

				Keywords: meningitis, cryptococcal; tuberculosis, meningeal; coinfection.

				RESUMEN

				Introducción: la coinfección meníngea de tuberculosis y criptococosis es extremadamente infrecuente, encontrándose en la literatura únicamente en reportes de caso y series de casos, especialmente en países de oriente, con un desenlace fatal en la mayoría de pacientes.  

				Caso clínico: paciente masculino de 44 años, con sintomatología sistémica de 3 semanas de evolución; tras abordaje integral fue diagnosticado de Virus de Inmunodeficiencia Humana (VIH) y por síntomas neurológicos se solicitó punción lumbar con aislamiento de Cryptococcus neoformans y Mycobacterium tuberculosis. Durante el tratamiento hospitalario presentó complicaciones como anemia, hepatotoxicidad y necrosis tubular intersticial requiriendo ajustes en tratamiento antifímico y antifúngico. Luego de un año de tratamiento, paciente está en óptimas condiciones de salud, con carga viral negativa y CD4 174 células/µL. 

				Conclusión: el presente reporte demuestra que con un diagnóstico y tratamiento oportunos se puede lograr la supervivencia de los pacientes con esta rara coinfección. 
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				Palabras clave: meningitis criptocócica, tuberculosis meníngea, coinfección.

				INTRODUCTION

				Opportunistic infections of the central nervous system, such as cryptococcal meningitis and tuberculous meningitis, are major causes of morbidity and mortality in immunocompromised patients, especially those with human immunodeficiency virus (HIV) infection. Cryptococcal meningitis, caused primarily by Cryptococcus neoformans, is one of the most common fungal infections in this group, particularly in patients with CD4 lymphocyte counts below 100 cells/µL. On the other hand, meningeal tuberculosis represents the most severe form of extrapulmonary tuberculosis, with high mortality and significant neurological sequelae1.

				Both infections share a common pathophysiological mechanism. Under normal conditions, the Th1 response, mediated by CD4+ lymphocytes, interferon-gamma, and tumor necrosis factor-alpha, activates macrophages and contains both Mycobacterium tuberculosis and Cryptococcus neoformans at their initial sites of infection. In the context of advanced immunosuppression, as seen in patients with HIV and low CD4 counts, this response is impaired, facilitating the intracellular survival of M. tuberculosis and the uncontrolled replication of Cryptococcus. This promotes hematogenous dissemination to the central nervous system; in the case of tuberculosis, through the formation and subsequent rupture of Rich foci, and in cryptococcosis, due to its ability to cross the blood-brain barrier via mechanisms such as transcytosis or the “Trojan horse” mechanism within macrophages1,2. Once in the central nervous system, both pathogens induce an inflammatory response that may be insufficient or dysregulated, contributing to tissue damage and complications such as intracranial hypertension. Although the coexistence of both conditions is not unexpected from an immunological standpoint, simultaneous meningeal coinfection is rarely reported in the literature, with a prevalence of less than 1% in some series and a mortality rate of up to 60%3,4.

				The management of this coinfection poses a clinical challenge due to drug interactions, cumulative toxicities, and the absence of specific guidelines to guide combined treatment. Furthermore, the limited availability of optimal therapies in developing countries may influence clinical outcomes1,5,6.

			

		

		
			
				In this context, this report describes a case of coinfection with cryptococcal meningitis and tuberculosis in a patient with advanced HIV, including the course of the disease, complications, and a favorable outcome, providing relevant evidence for clinical practice.

				CASE PRESENTATION

				We present the case of a 44-year-old male patient, heterosexual, married, with a history of eye trauma resulting in enucleation of the left eye one year ago. He presented with a three-week history characterized by unquantified fever, persistent holocranial headache predominantly retroocular in nature, progressive in intensity from moderate to severe, unrelieved by conventional analgesics, associated with loss of appetite and unquantified weight loss. On physical examination: a 2-cm-diameter lymph node in the right cervical chain, firm in consistency, mobile, and painless; absence of meningeal signs.

				Laboratory tests were ordered: normal biochemistry, renal function, and electrolytes; C-reactive protein 20.37 mg/L, IgM for Toxoplasma, Cytomegalovirus, Rubella, and Epstein-Barr negative; fourth-generation HIV test positive, with a CD4 T-cell count of 21 cells/µL and a viral load of 6 600 copies/mL. Given the diagnosis of immunocompromise, a lumbar puncture was performed due to persistent headache; analysis of the cerebrospinal fluid (CSF) revealed hypoglycorrhexis and hyperproteinorrhexis with lymphocytic predominance, positive India ink test, meningitis panel (Filmarray), and fungal culture (Vitek 2 Compact) Cryptococcus neoformans (a result consistent with two blood cultures positive for this agent), and genes compatible with Mycobacterium tuberculosis were also identified using XPERT MTB-RIF ULTRA (Table 1); therefore, antimycotic treatment was initiated with rifampicin/isoniazid/pyrazinamide/ethambutol (HRZE) at doses of 150/75/400/275 mg, 4 tablets once daily, along with amphotericin B deoxycholate 75 mg daily and fluconazole 1200 mg daily.

				On the third day of treatment, the patient presented with irritability and drowsiness, along with papilledema; consequently, a lumbar puncture was performed to relieve pressure due to suspected intracranial hypertension (common in meningeal cryptococcosis4), which resulted in immediate improvement in the patient’s neurological status. The patient continued to show stable progress; however, on the11thday, elevated uremic levels were observed (urea: 80.41 mg/dL, creatinine: 1.28 mg/dL) compared to previous 
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				Table 1. Comparison of clinical characteristics associated with HIV-positive patients co-infected with cryptococcosis and tuberculous meningitisModified from Ellis J, et al.4

				
					Case 

				

				
					Age

				

				
					S

				

				
					CD4 cells/µL

				

				
					History of Meningeal Cryptococ-cosis

				

				
					History of Tubercu-lous Menin-gitis

				

				
					Days from crypto-coccal meningitis to tubercu-lous me-ningitis

				

				
					Tuberculosis diagnosis

				

				
					CSF white blood cells/μL

				

				
					CSF pro-tein mg/dL

				

				
					Survival

				

				
					Pa-tient

				

				
					44

				

				
					M

				

				
					21

				

				
					No

				

				
					No

				

				
					0

				

				
					Xpert MTB-RIF Ultra (+) MGIT culture (-)

				

				
					2

				

				
					300
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					10

				

				
					12 years prior
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					Xpert MTB/RIF (-) MGIT culture (+)

				

				
					<5

				

				
					20

				

				
					Deceased, Day 10
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					79
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					173

				

				
					Xpert Ultra (+)MGIT culture (not performed)

				

				
					115

				

				
					157
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					Xpert Ultra (+)MGIT culture (-)

				

				
					205
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					Deceased, Day 11
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					Yes
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					Xpert Ultra (+)MGIT culture (contaminated)

				

				
					210
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					Dead, day 2

				

				
					CU5

				

				
					32

				

				
					M

				

				
					3

				

				
					No

				

				
					No

				

				
					0

				

				
					Xpert Ultra (+)MGIT culture (not performed)

				

				
					<5

				

				
					N/A

				

				
					Alive >18 weeks

				

				CU: Uganda case

			

		

		
			
				levels (urea: 26.12 mg/dL, creatinine: 0.6 mg/dL) due to interstitial tubular necrosis (ITN) secondary to the use of amphotericin and severe multifactorial anemia: hemolytic (confirmed by a positive direct Coombs test 2+, vacuolated cells, stress reticulocytes, and stomatocytes) and also secondary to the use of amphotericin (nephrotoxicity, reduced erythropoietin, and bone marrow suppression); therefore, dexamethasone, subcutaneous erythropoietin, and a red blood cell concentrate transfusion were administered, resulting in improved laboratory values. Two days later, the patient presented with elevated transaminases and hyperbilirubinemia due to direct bilirubin, findings consistent with drug-induced hepatotoxicity. Therefore, after 13 days of antifungal treatment, with a negative CSF culture and two negative blood cultures for fungi, it was decided to permanently discontinue amphotericin deoxycholate and continue fluconazole at 800 mg daily (as a consolidation phase). In addition, due to the adverse drug reaction, it was decided to temporarily discontinue antituberculosis agents (HRZE) and subsequently reintroduce them gradually (Table 2)7.

			

		

		
			
				After 20 days of hospitalization, the patient was discharged with marked clinical improvement and resolution of acute complications. Outpatient treatment was prescribed with fluconazole 750 mg orally daily, ethambutol 3 600 mg, rifampicin 1 200 mg, and isoniazid 600 mg. Eight weeks after diagnosis, antiretroviral therapy (ART) was initiated with dolutegravir 50 mg, lamivudine 300 mg, and tenofovir 300 mg, administered orally every 24 hours.

				The culture for Mycobacterium tuberculosis was negative; however, polymerase chain reaction (PCR) is the diagnostic method of choice for tuberculous meningitis, given that microscopy rarely detects acid-fast bacilli and culture has low sensitivity and delayed growth.

				During outpatient follow-up, 30 days after the start of ART, the patient experienced focal epileptic seizures, which, following evaluation, were attributed to a tuberculoma located in the left temporal cortico-subcortical region. Treatment was initiated with levetiracetam 1 g every 12 hours, ruling out concomitant infectious activity.
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				Currently, 1 year and 4 months after the initial diagnosis, the patient is clinically stable and has a good quality of life (WHOQOL: 79 points). He completed 12 months of antiretroviral and antifungal treatment, with an undetectable viral load and a CD4 lymphocyte count of 174 cells/µL.

			

		

		
			
				studied individually, as meningeal coinfection is rare and poorly described in the literature. In this context, cryptococcal meningitis in immunocompromised patients occurs predominantly in those with CD4 counts <100 cells/µL7. In Latin America and the Caribbean, there is a 10% prevalence among immunocompromised patients and a mortality rate between 15% and 25%8. A study was conducted in Guayaquil, Ecuador, between 2016 and 2017 to analyze the prevalence of cryptococcosis in patients with HIV; it was found that 5% of 99 patients had cryptococcosis, with meningitis being the predominant form of presentation9. 

				Regarding meningeal tuberculosis, it is estimated that, worldwide, more than 100 000 people per year develop this infection, and its mortality rate can reach 50%, with the disease being most prevalent in Southeast Asia, sub-Saharan Africa, and Latin America10,11. In Europe, the incidence is lower; in a study conducted in Barcelona between 1987 and 2000, 75 cases of tuberculous meningitis were identified, 52% of which occurred in HIV-infected patients, with a statistically significant difference (p < 0.01) compared to non-infected patients12. In 2015, the World Health Organization estimated 268 000 new cases of tuberculosis for the region of the Americas and 8 400 for Ecuador, of which extrapulmonary disease accounts for 20–25% 13. The ideal diagnostic method for Mycobacterium tuberculosis meningitis is polymerase chain reaction (PCR), since microscopy rarely reveals acid-fast bacilli (AFB); culture is time-consuming and often yields negative results13, findings consistent with this case. 

				In contrast, available data on coinfection are limited; a low incidence has been reported in published case series from Asian countries, most associated with HIV-related immunosuppression2,14. In Uganda, a report published in 2018 shows a coinfection prevalence of 0.8%, with a mortality rate of up to 60%4; similarly, in India, a report on 401 patients with meningitis detected Mycobacterium tuberculosis in 51.5% of individuals, Cryptococcus neoformans in 6.2%, and only one case of meningeal coinfection3.

				A key consideration in this case was the timing of antiretroviral therapy (ART) initiation in the context of opportunistic central nervous system infections. In patients with meningeal tuberculosis, international guidelines recommend delaying the initiation of ART for 4 to 8 weeks after the start of antimycobacterial treatment to reduce the risk of immune reconstitution inflammatory syndrome (IRIS), which is associated 

			

		

		
			
				Table 2. Separate reintroduction of antituberculosis agents, adjusted according to the patient’s weight

				
					Day

				

				
					Drug

				

				
					Ethambutol (e)

				

				
					Isoniazid (h)

				

				
					Rifampicin (r)

				

				
					1

				

				
					1.200 mg

				

				
					50 mg

				

				
					-

				

				
					2

				

				
					1.200 mg

				

				
					50 mg

				

				
					-

				

				
					3

				

				
					1.200 mg

				

				
					50 mg

				

				
					-

				

				
					4

				

				
					1.200 mg

				

				
					100 mg

				

				
					-

				

				
					5

				

				
					1.200 mg

				

				
					100 mg

				

				
					-

				

				
					6

				

				
					1.200 mg

				

				
					100 mg

				

				
					-

				

				
					7

				

				
					1.200 mg

				

				
					150 mg

				

				
					-

				

				
					8

				

				
					1.200 mg

				

				
					150 mg

				

				
					-

				

				
					9

				

				
					1.200 mg

				

				
					150 mg

				

				
					-

				

				
					10

				

				
					1.200 mg

				

				
					300 mg

				

				
					-

				

				
					11

				

				
					1.200 mg

				

				
					300 mg

				

				
					-

				

				
					12

				

				
					1.200 mg

				

				
					300 mg

				

				
					-

				

				
					13

				

				
					1.200 mg

				

				
					300 mg

				

				
					300 mg

				

				
					14

				

				
					1.200 mg

				

				
					300 mg

				

				
					300 mg

				

				
					15

				

				
					1.200 mg

				

				
					300 mg

				

				
					300 mg

				

				
					16

				

				
					1.200 mg

				

				
					300 mg

				

				
					600 mg

				

				
					17

				

				
					1.200 mg

				

				
					300 mg

				

				
					600 mg

				

				
					18

				

				
					1.200 mg

				

				
					300 mg

				

				
					600 mg
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				DISCUSSION

				This case highlights the rarely reported clinical condition of coinfection with Cryptococcus neoformans and Mycobacterium tuberculosis in a young patient with acquired immunodeficiency syndrome (AIDS), with a CD4 count of 21 cells/µL and a viral load of 6 600 copies/mL, reflecting advanced HIV infection4. It is important to emphasize that there is no therapeutic guideline or algorithm for this coinfection in the literature; therefore, clinical decisions were made by analyzing the available evidence for meningeal infection by these agents individually. 

				Globally, both cryptococcal meningitis and tuberculous meningitis represent major causes of central nervous system infection in patients with advanced HIV. However, most available epidemiological data pertain to these conditions 
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