Cytotoxic Lesions of the Corpus Callosum in Typhoid Infection: A Case Report 
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ABSTRACT 

	Background: Cytotoxic lesions of the corpus callosum (CLOCCs) are increasingly recognised as reversible neuroradiological abnormalities associated with diverse infectious and inflammatory conditions. However, their occurrence in bacterial infections, particularly typhoid fever, remains exceedingly uncommon and poorly documented in the literature.
Aim: To report a rare case of cytotoxic lesions of the corpus callosum (CLOCCs) associated with typhoid infection  and to highlight its reversible radiological nature in infectious encephalopathies.
Presentation of Case: Cytotoxic lesions of the corpus callosum (CLOCCs) are transient MRI abnormalities, most commonly involving the splenium of the corpus callosum, and are associated with infections, seizures, metabolic disturbances, drug toxicity, and autoimmune disorders. Viral infections are the most frequently reported infectious causes. Proposed mechanisms include cytokine-mediated cytotoxic edema and reversible inflammatory injury affecting densely myelinated splenial fibers. Clinically, patients may present with altered sensorium, delirium, encephalopathy, or seizures, often posing a diagnostic challenge. We report a rare case of CLOCCs occurring in a patient with typhoid encephalitis.
Discussion: Typhoid fever caused by Salmonella typhi commonly presents with systemic manifestations, whereas neurological involvement such as encephalopathy is uncommon. The occurrence of CLOCCs in typhoid encephalitis is exceedingly rare and sparsely described in literature. Recognition of this characteristic MRI pattern is important to avoid unnecessary invasive investigations and to support timely diagnosis of the underlying infectious etiology.
Conclusion: CLOCCs should be considered in patients with acute febrile encephalopathy and reversible splenial lesions on MRI. Early recognition and appropriate treatment of the underlying infection are associated with favorable neurological and radiological recovery
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1. INTRODUCTION 

Cytotoxic lesions of the corpus callosum (CLOCCs) are a distinct radiological entity characterized by transient lesions, most commonly involving the splenium of the corpus callosum. These lesions are increasingly recognized with the widespread use of magnetic resonance imaging (MRI) and are associated with a broad spectrum of conditions including infections, metabolic disturbances, seizures, drug toxicity, and autoimmune disorders. Among infectious causes, viral illnesses such as influenza, rotavirus, mumps, adenovirus, and SARS-CoV-2 have been most frequently implicated [1]. The exact pathophysiology remains incompletely understood, but proposed mechanisms include cytokine-mediated cytotoxic edema, excitotoxic injury, and reversible inflammatory changes affecting the densely packed myelinated fibers of the splenium. Clinically, patients may present with encephalopathy, altered sensorium, delirium, seizures, or other nonspecific neurological manifestations, often creating a diagnostic challenge. Despite their alarming radiological appearance, CLOCCs are generally reversible and tend to resolve completely following treatment of the underlying etiology, with favorable neurological outcomes in most patients [1]. Typhoid fever, is a common infectious disease, but severe neurological complications such as encephalopathy remain relatively uncommon. The occurrence of CLOCCs in association with typhoid infection is exceedingly rare. We report a rare presentation of CLOCCs in a patient diagnosed with typhoid infection , highlighting the importance of recognizing this reversible imaging pattern in atypical infectious encephalopathies.

2. Presentation of case 

A 26-year-old previously healthy male presented with complaints of high-grade fever for five days and multiple episodes of loose stools for one day, followed by progressive decrease in responsiveness, vomiting, and intermittent irritability. The fever was continuous in nature and associated with generalized weakness and poor oral intake. There was no history of seizures, head trauma, blurring of vision, focal neurological deficits, ear discharge, rash, or recent travel. No history suggestive of substance abuse or prior neurological illness was noted. On arrival, the patient appeared toxic, lethargic, and poorly responsive to verbal commands, with a flushed appearance and a “staring look.” His vital signs revealed fever with stable hemodynamic parameters. Neurological examination showed patient in drowsy state, not obeys oral comments, becoming irritable at times with irrelevant verbalization. Neck stiffness was present, and increased tone was noted predominantly in both lower limbs. Deep tendon reflex was 2+ bilaterally, gag reflex was preserved, and bilateral plantar reflexes were flexor.Cranial nerve examination was otherwise unremarkable. No focal motor deficits were identified. Systemic examination showed mild abdominal distension without guarding or rigidity. Initial laboratory investigations (Table 1) demonstrated mild thrombocytopenia and elevated transaminases with AST predominance (AST > ALT), suggestive of systemic infectious involvement. Ultrasonography of the abdomen revealed mild hepatosplenomegaly. In view of the altered mental status and meningeal signs, lumbar puncture was performed. Cerebrospinal fluid (CSF) analysis showed normal glucose levels and normal protein levels and no significant pleocytosis. CSF viral panel was negative. Serological investigations for dengue (NS1 antigen and IgM antibody) and malaria were negative. Widal test was positive with titres of O: 1:200 and H: 1:400, and IgM typhoid was positive. Blood culture subsequently grew Salmonella typhi, confirming the diagnosis. Chest radiography and echocardiography were unremarkable. Given the persistent neurological manifestations, magnetic resonance imaging (MRI) of the brain was performed , which showed a focal lesion involving the splenium of the corpus callosum showing diffusion restriction with hyperintensity on diffusion-weighted imaging (DWI) and corresponding low signal on apparent diffusion coefficient (ADC) maps. The lesion appeared mildly hyperintense on T2/FLAIR sequences without significant post-contrast enhancement on T1-weighted imaging, consistent with CLOCC (Figure 1). Based on the clinical presentation, microbiological evidence, and characteristic imaging findings, a diagnosis of typhoid encephalitis with associated CLOCCs was established. The patient was initiated on broad-spectrum intravenous antibiotics and supportive care. Over the next three weeks, he showed gradual but marked improvement in sensorium, responsiveness, and neurological status. By the end of treatment, he had regained normal speech and orientation without focal neurological deficits. A repeat MRI brain performed after 21 days demonstrated complete resolution of the splenial lesion (Figure 2), confirming the reversible nature of CLOCCs. The patient was discharged in stable condition without any residual neurological sequelae










Table 1 - Laboratory investigations
	Investigation
	Values
	Reference ranges

	Complete hemogram 
	TC - 6600 cells/ cubic mm 

PLT - 108,000 / µL

Hb - 11.6 g/dL 
	TC - 4,000 – 11,000 cells/mm³ 

PLT - 150,000 – 450,000 /µL

Hb - 13.5 - 17.5 g/dL

	LFT 
	T. Bilirubin - 0.9 mg/ dL

D . Bilirubin - 0.4 mg / dL 


AST – 163 IU/L ,

ALT - 70 IU/L ,

ALP - 86 IU/L ,
	T. Bilirubin - 0.1 – 1.2 mg/dL

D . Bilirubin - 0.1 – 0.3 mg/dL

AST  - 10 – 40 IU/L , 
ALT - 7 – 56 IU/L
ALP - 35 – 130 IU/L

	USG Abdomen and Pelvis 
	Mild Hepatomegaly

	RFT 
	Urea -  23 mg/dL

Creatinine – 0.7 mg/dL

 Na+ - 136 mEq/L

K+ - 3.7 mEq/L
	Urea - 15 – 40 mg/dL

Creatinine - 0.7 – 1.3 mg/dL 

Na+ - 135 – 145 mEq/L

K+ - 3.5 – 5.0 mEq/L

	CSF Cell Count
	2-3 Cells / microlitre 
	0-5 cells / microlitre 

	CSF Analysis 
	Glucose - 77 mg/ dL 

Protein - 30 mg / dL
	Glucose - 45 – 80 mg/dL
Protein - 15 – 45 mg/dL

	CSF Culture
	No growth seen 

	IgM Scrub typhus 
	Negative 

	MSAT
	Negative 

	IgM/ NS1 dengue 
	Negative 

	Widal test
	O - 1:200, H - 1:400
	O < 1:80, H < 1:80

	IgM typhoid 
	Positive

	Blood culture 
	Salmonella typhi growth present 

	CSF viral panel 

	HSV - PCR 
	Negative

	VZV - PCR 
	Negative

	CMV - PCR
	Negative

	EBV - PCR 
	Negative
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Figure 1 - MRI brain showing  a focal lesion involving the splenium of the corpus callosum showing diffusion restriction with hyperintensity on diffusion-weighted imaging (DWI) and corresponding low signal on apparent diffusion coefficient (ADC) maps. The lesion appeared mildly hyperintense on T2/FLAIR sequences without significant post-contrast enhancement on T1-weighted imaging, consistent with CLOCC
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Figure 2 - Repeat MRI brain taken after 21 days showing complete resolution of splenial lesion, thereby confirming the reversible nature of CLOCCs



3. discussion

Cytotoxic lesions of the corpus callosum (CLOCCs) have been recognized since the early 1990s and were initially described as transient ovoid splenial lesions seen in patients with epilepsy and antiepileptic drug withdrawal. Even with advances in neuroimaging, their true incidence remains unknown because many cases are likely transient and underdiagnosed [2]. Over time, several terminologies have been used to describe this entity, including mild encephalopathy with reversible splenial lesions (MERS), reversible splenial lesion syndrome (RESLES), transient splenial lesions, and reversible splenial lesions, before the broader term CLOCCs gained acceptance [3]. These lesions characteristically involve the splenium of the corpus callosum, with only occasional involvement of the genu or body [4]. Clinically, patients may present with altered sensorium, behavioural disturbances, delirium, seizures, ataxia, or nonspecific encephalopathic features.  
CLOCCs are associated with etiologies including infections, metabolic disturbances, seizures, trauma, autoimmune disorders, and drug toxicity (such as lithium toxicity) [5] . A systematic review by Cutillo et al , stated CLOCCS are associated to sudden anti seizure medication modification or withdrawal.[6] In 2025, Akinci Y et al, reported a case of CLOCCs associated with migraine following an in vitro fertilisation embryo transfer.[7]. These findings underscore the broad spectrum of etiologies capable of precipitating CLOCCs, thereby emphasizing the importance for clinicians to maintain a high index of suspicion, recognize the condition promptly, and initiate timely management.

 Among infectious causes, viral infections are the most commonly reported, particularly influenza, rotavirus, adenovirus, and SARS-CoV-2. Bacterial causes are comparatively uncommon, making typhoid-associated CLOCCs particularly rare. The exact pathophysiological mechanism remains incompletely understood; however, current evidence suggests that inflammatory cytokine-mediated injury plays a central role.  Increased levels of pro-inflammatory mediators such as IL-1, IL-6, TNF-α, and glutamate are believed to cause excitotoxic neuronal injury and cytotoxic edema, especially involving astrocytes.  The splenium may be selectively vulnerable because of its tightly packed myelinated fibers, high water content, and increased density of cytokine and glutamate receptors [8]. This mechanism likely explains the characteristic diffusion restriction observed on MRI. Radiologically, CLOCCs appear as non-enhancing T2/FLAIR hyperintense lesions with restricted diffusion in the splenium of the corpus callosum. These lesions are usually transient and demonstrate complete resolution within days to weeks following treatment of the precipitating condition [9].  
In our patient, repeat MRI after treatment showed complete disappearance of the lesion, supporting the diagnosis of CLOCCs and emphasizing the reversible nature of the entity. Recognition of this imaging pattern is clinically important because it may prevent unnecessary invasive investigations and avoid misdiagnosis as ischemia, demyelination, or neoplasia.   
According to a Indian cohort study by Badachi et al , other characteristic MRI signs associated with CLOCCs include the boomerang sign, double boomerang sign, boomerang plus sign(commonly associated with hypernatremia and hypoglycaemia). The dot sign (described in our case) remains as the most common presentation accounting to nearly 54.3% of all cases. [10]
The word typhoid originated from Greek word ‘ typhoides ‘ meaning delirous.This reflects fever and confused state of this disease. Neurological manifestations in typhoid fever are not uncommon, with symptoms such as confusion and headache reported in a substantial proportion of patients. However, severe neurological complications are relatively rare and include encephalitis, cerebellitis, psychosis, myelitis, meningitis, and parkinsonian syndromes [11]. The incidence of CLOCCs in typhoid infection is scarcely reported in medical literature. In our case, the diagnosis was strongly supported by positive serology and blood culture for Salmonella typhi, exclusion of alternative infectious etiologies, characteristic MRI findings, and complete radiological resolution following therapy.  
A similar observation was reported by El Azoudi et al., who described a well-circumscribed lesion in a patient with typhoid fever, which subsequently resolved with treatment, further strengthening the association between typhoid infection and CLOCCs. These reports highlight the importance of considering reversible splenial lesions in patients presenting with enteric fever and acute neuropsychiatric manifestations. Early recognition is especially relevant in endemic regions where typhoid remains prevalent and access to advanced neurological evaluation may be limited. 
Several important differential diagnoses must be considered when evaluating splenial lesions, including acute ischemic infarction, demyelinating disorders such as multiple sclerosis and acute disseminated encephalomyelitis, neoplasms, lymphoma, and metabolic encephalopathies [12].  Careful clinical correlation, microbiological evaluation, and follow-up neuroimaging are essential to establish the diagnosis and demonstrate reversibility. Our case further contributes to the limited literature on typhoid-associated CLOCCs and underscores the need for clinicians to recognize this rare but reversible neuroradiological entity in patients with enteric fever presenting with altered sensorium.  


4. Conclusion

CLOCCs are usually transient and tend to resolve once the underlying cause is identified and treated in time. In the setting of typhoid infection, these lesions are more likely due to a temporary inflammatory or metabolic disturbance rather than permanent structural damage. With early diagnosis, appropriate antibiotics, and supportive care, patients generally recover well, both clinically and on imaging, without lasting neurological deficits.  
This case highlights the importance of thinking of CLOCCs when a patient with typhoid presents with altered sensorium or unusual neurological symptoms. Early neuroimaging can help identify these lesions and avoid unnecessary aggressive interventions. At the same time, recognizing their reversible and self-limiting nature helps guide management and provides reassurance, as the overall prognosis in most cases is good, with complete resolution.  



AcknowledgEments

A brief acknowledgement section may be given after the conclusion section just before the references. The acknowledgments of people who provided assistance in manuscript preparation, funding for research, etc. should be listed in this section. All sources of funding should be declared as an acknowledgement. Authors should declare the role of funding agency, if any, in the study design, collection, analysis and interpretation of data; in the writing of the manuscript. If the study sponsors had no such involvement, the authors should so state.




Competing interests

The authors declare that they have no competing interests 

Authors’ Contributions

This work was carried out in collaboration among all authors. All authors read and approved the final manuscript

PATIENT Consent 

As   per   international   standards   or   university standards,  patient written  consent  has  been collected and preserved by the author(s).

Ethical approval 

NOT APPLICABLE 

References

1. Jeong SC, Han S, Hwang J. Cytotoxic lesions of the corpus callosum (CLOCCs) with a flow  gap in straight sinus on magnetic resonance venography. BMJ Neurol Open.  2024;6(1):e000579. doi:10.1136/bmjno-2023-000579. PMID: 38268754; PMCID:  PMC10806872.  
2. Kopyta I, Siemek-Mitela J, Damps M, Machnikowska-Sokołowska M, Gruszczyńska K.  Cytotoxic lesions of the corpus callosum (CLOCCs) in a patient with Epstein–Barr  infection: a case report and literature review. Children (Basel). 2025;12(3):354. doi:10.3390/ children12030354. PMID: 40149781; PMCID: PMC11940169.  
3. Bonilla González C, Novoa Garnica C. Cytotoxic lesion of the corpus callosum in  pediatrics: a case report. Radiol Case Rep. 2023;18(6):2252–2256. doi:10.1016/ j.radcr.2023.03.067. PMID: 37101890; PMCID: PMC10123321. 
4. Moors S, Nakhostin D, Ilchenko D, Kulcsar Z, Starkey J, Winklhofer S, Ineichen BV.  Cytotoxic lesions of the corpus callosum: a systematic review. Neuroradiology.  2024;66(2):157–168. doi:10.1007/s00234-023-03203-7. PMID: 38147170; PMCID:  PMC11213749.  

5. Miura T, Kuroshita T, Higuchi Y, Ohno M, Notsuyu A, Fushino T, Ono T, Tomisawa N, Boku K, Enomoto Y, Inoue Y. Cytotoxic Lesion of the Corpus Callosum in a Patient with Acute-on-Chronic Lithium Toxicity: A Case Report. Intern Med. 2026 Feb 1. doi: 10.2169/internalmedicine.6327-25. Epub ahead of print. PMID: 41621866.
6. Cutillo G, Bonelli G, Rubin M , Cytotoxic lesions of the corpus callosum related to epilepsy or anti-seizure medications: a systematic review, Seizure - European Journal of Epilepsy, 2025; 133, 261-267
7.Akinci Y, Anash G. Cytotoxic Lesion of the Corpus Callosum Related to Migraine With Aura Triggered by In Vitro Fertilization and Embryo Transfer: A Case Report. Cureus. 2025 Jun 17;17(6):e86200. doi: 10.7759/cureus.86200. PMID: 40677431; PMCID: PMC12269336.
8. Özdemir HN, Çelebisoy N, Gökçay F, Gökçay A. A cytotoxic lesion of the corpus callosum  (CLOCC) in a patient with headache and neurological deficits with cerebrospinal fluid  lymphocytosis (HaNDL): a hint for pathophysiology? Acta Neurol Belg. 2023;123:619–621.  doi:10.1007/s13760-022-01890-8. PMID: 35109974.  
9. Rzhevska OO, Khodak LA, Butenko AI, Kvaratskheliya TM, Shtrakh KV, Shevchuk AM,  Yashchenko YB. EBV-encephalitis in children: diagnostic criteria. Wiad Lek.  2023;76(10):2263–2268. doi:10.36740/WLek202310120. PMID: 37980965.  
10. Badachi, Sagar; Shivde, Sonia; Deepalam, Saikanth1; Nadig, Raghunandan; Kashif, Mohammed Shakeebuddin1; Sarma, GRK; Sharma, Vishal Chandra; Bhardwaj, Shagun; Kumar, GG Sharath1; Mathew, Thomas. Cytotoxic Lesions of the Corpus Callosum Patterns and Etiologies: Insights from an Indian Cohort. Annals of Indian Academy of Neurology 29(2):p 231-237, Mar–Apr 2026. | DOI: 10.4103/aian.aian_1196_25
11. Thorburn SJ, McCarthy J. More than a fever: encephalitis due to typhoid fever. J Infect.  2022;85(3):e87–e89. doi:10.1016/j.jinf.2022.05.017. PMID: 35594844.  
12. El Azouzi M, Bentahar A, El Fikri A. Cytotoxic lesion of the corpus callosum (CLOCC)  associated with typhoid fever: a case report. Radiol Case Rep. 2022;17(11):4294–4298.  doi:10.1016/j.radcr.2022.08.063. PMID: 36105077; PMCID: PMC9460831. 
image1.png




image2.png




