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											Abstract

											
												
												Posterior reversible encephalopathy syndrome (PRES) is a rare clinical radiological syndrome. It has low morbidity and high mortality, especially in preeclampsia (PE) patients. Because the clinical symptoms and signs of PRES have no significant specificity, the diagnosis mainly relies on imaging examination, which is prone to misdiagnosis and missed diagnosis. This case reported a maternal with severe PE who developed PRES after delivery. Early differential diagnosis using a combination of initial imaging and auxiliary investigations can facilitate timely diagnosis and treatment, thereby improving clinical outcomes.
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										Introduction

										
											Posterior reversible encephalopathy syndrome（PRES）is an acute or subacute clinical-radiological syndrome, first described by Hinchey et al in 1996 [1]. It is characterized by a variety of neurological symptoms, such as headache, visual impairment or visual field defects, impaired consciousness, seizures and focal neurological deficits [2,3]. Imaging findings typically demonstrate reversible vasogenic cerebral edema, with posterior circulation involvement being predominant [4]. Because clinical symptoms and signs are nonspecific, diagnosis depends mainly on imaging examinations. To date, the exact pathogenesis of PRES remains unclear. It has been reported to be associated with a variety of conditions, including acute hypertensive encephalopathy, renal failure, sepsis, autoimmune diseases, thrombotic thrombocytopenic purpura, HIV infection, and acute intermittent porphyria [5]. A retrospective cohort study has reported that the age and sex standardized annual incidence of PRES in the United States is approximately 0.003%. The condition can occur across all age groups, with a particular predominance in young and middle-aged adults, and is more prevalent in females than in males [6]. The median length of hospital stay for patients with PRES was 12 days; 68.3% required admission to an intensive care unit (ICU), and 33.3% needed mechanical ventilation [7]. Following symptomatic treatment, the overall prognosis was favorable. The clinical symptoms and imaging abnormalities in most patients resolve completely within days to weeks. However, 10-20% of cases may develop permanent neurological sequelae [8], with an overall mortality rate of approximately 3-6% [9]. Patients with residual neurological sequelae can be assessed using the Barthel Index, which measures activities of daily living. The scale consists of 10 items: feeding, bathing, grooming, dressing, bowel and bladder control, toileting, bed to chair transfer, level walking, and stair climbing. The summed total score classifies patients according to their self-care ability: severe dependence (≤ 40 points), moderate dependence (41-60 points), mild dependence (61-99 points), and functional independence (100 points).
										

										
											Preeclampsia (PE), also known as toxemia of pregnancy, is a multisystem gestational disorder characterized by new-onset hypertension developing after 20 weeks of gestation, accompanied by proteinuria and/or end-organ dysfunction [10,11]. It occurs more frequently in women with advanced maternal age, first pregnancy, a personal or family history of PE, obesity, prolonged interpregnancy intervals, and conception via assisted reproductive technology. Its primary clinical manifestations include hypertension and proteinuria, which may be complicated by multiorgan dysfunction, such as headache, nausea, vomiting, abdominal pain, dyspnea, jaundice, oliguria, anuria, and seizures. Based on the gestational age at onset and the presence of end organ involvement, PE is classified as early onset (< 34
											
												+0
											
											 weeks of gestation) or late onset (≥ 34 weeks of gestation) [12,13]; mild (without end organ involvement) and severe (with end organ damage or dysfunction). Common maternal complications include eclampsia, HELLP syndrome, cerebrovascular events, acute kidney injury, pulmonary edema, and disseminated intravascular coagulation. Fetal and neonatal complications include fetal growth restriction, placental abruption, preterm birth, fetal distress, and stillbirth, all of which substantially compromise maternal and fetal safety.
										

										
											PE complicated by PRES is extremely rare. Owing to unique hemodynamic alterations during pregnancy, these patients exhibit markedly accelerated disease progression and a substantially higher risk of adverse maternal and fetal outcomes. According to epidemiological data, the overall prevalence of PE ranges from 3% to 7% [14]. The condition accounts for approximately 14% of global maternal deaths and 10-25% of perinatal deaths [15]. This report describes a typical clinical case of PE complicated by PRES.
										

										Case Presentation

										
											A 31-year-old multiparous woman with a body mass index (BMI) of 27.1 kg/m
											
												2
											
											 was admitted to our hospital. She was admitted with a chief complaint of altered mental status for more than 2 days following delivery. The patient’s antenatal course was uneventful, with regular follow-up and no abnormal findings. At 34+3 weeks of gestation, the patient presented with headache, dizziness, blurred vision, limb weakness, nausea, and vomiting without obvious precipitating factors. This clinical presentation was consistent with the onset of severe PE. She was found to have a blood pressure of 180/128 mmHg, serum creatinine of 148 μmol/L, and urinary protein (4+) measured at an outside hospital. The patient was diagnosed with severe PE and acute renal impairment. Symptomatic treatment was administered, including antihypertensive therapy with sustained release nifedipine and labetalol, Magnesium sulfate contributes to the relief of vasospasm，and sedation with diazepam. An emergency cesarean section was performed under general anesthesia at 34
											
												+5
											
											 weeks of gestation. The operation lasted 60 minutes, with an intraoperative blood loss of 200 mL. Her vital signs remained stable throughout the procedure. A male infant was delivered weighing 1500 g, with Apgar scores of 5 at 1 minute, 7 at 5 minutes, and 8 at 10 minutes after birth. Following delivery, owing to persistent severe PE, the patient was transferred to the intensive care unit with an endotracheal tube in place for further management. At 20 hours after delivery, the patient was awake, oriented, and compliant with commands, with stable oxygenation and hemodynamics. Therefore, endotracheal extubation was performed. One hour following extubation, the patient developed altered mental status and restlessness accompanied by refractory hypoxemia, requiring repeated endotracheal intubation and mechanical ventilation. An emergency cranial computed tomography scan revealed hypodense lesions involving the bilateral frontoparietal and occipital lobes, along with a rounded hypodense area in the right frontal lobe. A preliminary diagnosis was established as altered mental status secondary to a suspected cerebrovascular event or other underlying disorders. Conventional interventions, including antihypertensive, antispasmodic, and sedative therapies, demonstrated limited efficacy. Given the unclear etiology of her clinical manifestations, the patient was transferred to our hospital for further evaluation and management. Past medical history: The patient had no preexisting chronic conditions, including hypertension, diabetes mellitus, or glomerulonephritis. She was gravida 4, para 3 (G4P3), with unremarkable prior obstetric histories. No abnormalities were identified in her personal or family history.
										

										
											On admission, the patient’s vital signs were as follows: body temperature 36.7°C, heart rate 98 beats/min, respiratory rate 21 breaths/min, and blood pressure 167/128 mmHg. The patient was in a deep coma, with a Glasgow Coma Scale score of 2T (1 point for eye opening, 1 point for motor response, and T indicating no evaluable verbal response due to endotracheal intubation). Bilateral pupils were equal, round, and reactive to no light, with a diameter of 3.5 mm and the neck was supple. The patient was endotracheally intubated and maintained on mechanical ventilation. She exhibited symmetrically reduced muscle tone in all extremities. Superficial and deep sensations were absent, physiological reflexes were attenuated, and no pathological reflexes could be evoked.
										

										
											Auxiliary examination: Laboratory tests revealed markedly elevated inflammatory markers and D-dimer levels (Tables 1 and 2). There were significantly elevated hepatic and renal function parameters (particularly creatinine), mildly increased bilirubin, reduced albumin, and 2+ urinary protein (Tables 1 and 2). Blood ammonia levels, antineutrophil cytoplasmic antibodies (ANCA), antinuclear antibodies, and anticardiolipin antibodies were all negative. Given hypodense lesions involving the bilateral frontoparietal and occipital lobes on outside cranial CT, impaired consciousness was initially presumed to result from ischemic stroke. Electrocardiography (ECG), extremity vascular ultrasonography, and transthoracic echocardiography were performed to identify potential cardiac sources of embolism, evaluate systemic atherosclerotic burden, assess cardiac function, and rule out other cardioembolic causes of ischemic stroke.However, no significant abnormalities were observed in any of the aforementioned examinations. Follow-up cranial CT was performed to assess dynamic changes in intracranial lesions, detect hemorrhagic transformation, and rule out other acute intracranial pathologies. Non-contrast three-dimensional cranial CT revealed that attenuation and mild swelling of the cerebral parenchyma in both cerebral hemispheres (Figure 1), without definite infarctive lesions, which precluded a definitive diagnosis of cerebral infarction. In view of the elevated inflammatory markers, encephalitis/meningitis, Guillain-Barré syndrome, and demyelinating lesions could not be excluded. Cerebrospinal fluid routine analysis (Table 3) and biochemical testing (Table 4) were therefore performed. Encephalitis, meningitis, Guillain-Barré syndrome, and demyelinating lesions were subsequently excluded. Electroencephalography (EEG) demonstrated abnormal findings, characterised by a diffusely abnormal background dominated by widespread slow-wave activity across all regions, with preserved normal rhythms absent and no identifiable sleep-wake cycles. Paroxysmal and periodic background abnormalities were noted across all cerebral regions, with a predominant distribution in the frontal lobes. Diffuse, intermittent attenuation of amplitude was noted across all channels during sleep. Asynchronous epileptiform discharges were additionally identified in the bilateral frontal and temporal regions (Figure 2). Brainstem auditory evoked potentials indicated central nervous system impairment, involving the limb proprioceptive pathways, bilateral brainstem auditory pathways, and bilateral visual pathways. These findings indicated central nervous system involvement, although a definite etiological and localized diagnosis could not be established. Despite comprehensive management, including endotracheal intubation with mechanical ventilation, hemodynamic stabilization, eclampsia prophylaxis, dehydrative intracranial pressure reduction, and neuroprotective awakening therapy, the patient exhibited persistent impaired consciousness, and the underlying etiology remained unconfirmed. Following tracheotomy, cranial magnetic resonance imaging (MRI) identified bilateral cerebral abnormal signals consistent with PRES (Figure 3). No intracranial venous sinus thrombosis was detected on magnetic resonance venography (MRV). Based on the patient’s clinical history, physical examination, and auxiliary investigations including cranial computed tomography, magnetic resonance imaging, and EEG, the final diagnoses were made.The diagnoses included severe PE complicated by PRES, status post cesarean section, and acute kidney injury.
										

										
										
											
												
												Figure 1: Cranial CT revealed low-density lesions in the bilateral frontal, parietal and occipital lobes. 
													View Figure 1
												
											

										

										
										
										
											
												
												Figure 2: EEG showed diffuse abnormalities in the background activity, characterized by diffuse slow-wave activity over the entire head. 
													View Figure 2
												
											

										

										
										
										
											
												
												Figure 3: Cranial MRI findings. (A): T1-weighted imaging demonstrated isointense to slightly hyperintense signals within the bilateral cerebral hemispheres; (B): On T2-weighted imaging, slightly hyperintense signals were observed in the bilateral cerebral hemispheres; (C): On FLAIR sequences, marked hyperintense signals were predominantly observed in the posterior cerebral regions; (D): On high b-value DWI, mild hyperintense signals were noted within the bilateral cerebral hemispheres. 
													View Figure 3
												
											

										

										

										 
										
											
											
											Table 1: Blood routine, urine routine and coagulation function. View Table 1
											

										

										

										 
										
											
											
											Table 2: Serum biochemistry. View Table 2
											

										

										

										 
										
											
											
											Table 3: Routine cerebrospinal fluid examination. View Table 3
											

										

										

										 
										
											
											
											Table 4: Cerebrospinal fluid biochemistry. View Table 4
											

										

										


										
											The patient received comprehensive management, including endotracheal intubation combined with mechanical ventilation, mild hypothermia for cerebral protection, antihypertensive therapy, magnesium sulfate for postpartum eclampsia prophylaxis, sodium valproate for seizure prevention, Xingnaojing injection to promote consciousness recovery, glutamine to improve cerebral metabolism, mannitol for dehydration and intracranial pressure reduction, nimodipine for the prevention of cerebral vasospasm, as well as hyperbaric oxygen, acupuncture, and rehabilitation therapy.
										

										Prognosis

										
											Following comprehensive intervention, the patient gradually regained consciousness on postoperative day 57. Neurological examination revealed muscle strengths of grade 2 in the left extremities and grade 1 in the right extremities. On postoperative day 67, the muscle strength improved to grade 3 in the left extremities, whereas no neurological improvement was observed in the right extremities. Subsequently, the patient’s family requested hospital discharge for continued home rehabilitation and supportive care. At the 4 month postoperative follow up, the patient exhibited grade 4 muscle strength in the left extremities and grade 3+ muscle strength in the right extremities. The patient achieved a Barthel Index score of 45, indicating moderate functional disability and substantial dependence in activities of daily living.
										

										Discussion

										
											The pathogenic mechanisms underlying PE and PRES are highly overlapping, encompassing cerebrovascular dysregulation-mediated vasogenic edema, cytotoxicity-related disruption of the blood–brain barrier, and generalized endothelial dysfunction. In the present case, the patient developed hypertension during the second trimester. Two days before delivery, she presented with proteinuria, renal impairment, headache, dizziness, blurred vision, extremity weakness, nausea, and vomiting. Her postoperative neurological manifestations were consistent with the typical clinical features of PE complicated by PRES. Given the substantial overlap in their pathogenic mechanisms, adequate pathophysiological evidence supports the concomitant occurrence of PRES in patients with PE.
										

										
											Owing to its nonspecific clinical manifestations, the diagnosis of PRES relies primarily on neuroimaging findings. The main findings on head CT included symmetric extensive hypodense lesions in the white matter of both cerebral hemispheres, and PRES was identified in approximately half of the cases [16]. MRI represents the gold standard for the diagnosis of PRES. However, most existing studies are retrospective and based on small sample sizes, and radiographic interpretation relies heavily on subjective experience among radiologists. Accordingly, robust and standardized data regarding the sensitivity and specificity of MRI for PRES remain lacking. On MRI, characteristic findings consisted of predominant white matter lesions involving the posterior cerebral regions. The lesions demonstrated hypointense signals on T1-weighted imaging, hyperintense signals on T2-weighted imaging and FLAIR, iso- to mildly hyperintense signals on DWI, and variable signals (iso-, mildly hyperintense, or hypointense) on ADC mapping [17]. The parietal and occipital lobes represent the most frequently affected regions. Common EEG findings in patients with PRES include generalized or posterior focal cerebral slowing, which may be accompanied by epileptiform discharges [1,18,19]. In the present case, cranial CT demonstrated hypodense lesions involving the bilateral frontal, parietal, and occipital lobes. On MRI, bilateral cerebral lesions exhibited iso to mildly hyperintense signals on T1-weighted imaging, mildly hyperintense signals on T2-weighted imaging, marked hyperintensity on FLAIR, and mild hyperintensity on DWI, without definitive abnormal hypointense changes on ADC mapping. Both CT and MRI identified vasogenic edema, and the overall imaging characteristics and anatomical distribution were consistent with typical findings of PRES. EEG demonstrated diffuse background abnormalities predominated by generalized slow-wave activity, along with asynchronous bilateral epileptiform discharges involving the frontal and temporal lobes, consistent with classic electrographic alterations described in PRES.
										

										
											There are currently no targeted therapeutic interventions for PE aside from blood pressure control, eclampsia prophylaxis, and timely termination of pregnancy. Similarly, no targeted therapeutic strategies are available for PRES, and clinical management primarily focuses on prompt elimination of predisposing factors and supportive symptomatic treatment. In the present case, the patient was diagnosed with PE complicated by superimposed PRES. Therapeutic interventions included aggressive blood pressure control, sedation, antispasmodic therapy, intracranial pressure reduction, alleviation of cerebral edema, timely termination of pregnancy, and supportive management to facilitate neurological recovery. PRES is reversible within days to weeks and associated with a favorable prognosis. A small proportion of patients may develop permanent neurological sequelae or even succumb to death. Although the patient in the present case has achieved full recovery of consciousness, she continues to experience residual motor dysfunction and remains dependent in activities of daily living. Patients with preeclampsia complicated by PRES exhibit greater disease severity and a worse prognosis compared with patients with isolated PRES. Owing to overlapping pathogenic mechanisms, patients may develop more severe impairment of intracranial vascular autoregulation.
										

										Conclusion

										
											Patients with PE are at substantially elevated risk of developing PRES. However, the clinical manifestations of PRES are often nonspecific and may overlap with those of other neurological conditions, thereby increasing the likelihood of misdiagnosis and missed diagnosis. Delayed intervention may result in persistent neurological sequelae or fatal outcomes. Accordingly, early recognition and standardized management are critical for preventing severe complications and optimizing the long term prognostic outcome.
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