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Background: To analyze a case of atypical bilateral papilledema in a puerperium 
woman, and to explore the pathogenic mechanism of pregnancy-related 
physiological changes, blood hypercoagulable state, immune abnormalities and 
abnormal structure of intracranial venous sinus, so as to provide reference for 
early diagnosis and intervention of similar cases.

Case report: A 28-year-old woman, 3 days post-operative from a cesarean 
section, presented at the hospital with decreased vision in her right eye. An 
examination revealed bilateral papilledema. She did not have typical symptoms 
like dizziness, headache, or pulsatile tinnitus. During pregnancy, she had taken 
hydroxychloroquine orally for 5 months due to elevated immune indexes. She 
also received anticoagulant therapy for lower extremity venous thrombosis a 
month prior and had a history of cerebrospinal fluid leakage repair for intracranial 
hypotension syndrome a year ago. Fundus photography and OCT showed 
bilateral papilledema and macular edema in the right eye, with slightly enlarged 
physiological blind spots in both eyes. Her pre-pregnancy BMI was 16.5, and 
postpartum BMI was 22. Laboratory tests indicated a D-dimer level exceeding 
20 mg/L and abnormal immune indicators. Ophthalmic color Doppler ultrasound 
demonstrated bilateral optic nerve sheath widening, with measurements of 
0.625 cm on the right and 0.590 cm on the left, suggesting potential elevated 
intracranial pressure. MRV detected stenosis in the right distal sigmoid sinus and 
proximal transverse sinus, while the left sigmoid sinus and transverse sinus were 
not visualized. The patient was diagnosed with increased intracranial pressure 
caused by multiple factors. Treatment with mannitol to reduce intracranial 
pressure, along with anticoagulation and other supportive and symptomatic 
treatments, was administered. After 1 week, macular edema in the right eye 
subsided, vision improved, and bilateral papilledema slowly improved.

Conclusion: This case provides multi-dimensional clinical evidence for the 
differential diagnosis of puerperium papilledema. For patients with low BMI and 
atypical symptoms of bilateral papilledema during puerperium, it is necessary 
to be alert to multiple pathogenic factors. It is recommended to preferentially 
screen intracranial venous sinus lesions and detect immune indicators by 
imaging. Ocular ultrasound can be used as a non-invasive screening method 
for intracranial hypertension.
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Introduction

Papilledema, characterized by hyperemia, edema, and elevation 
of the optic nerve head, serves as a critical warning sign of central 
nervous system disorders (1). Bilateral involvement particularly often 
indicates etiologies secondary to intracranial hypertension, such as 
brain tumors, idiopathic intracranial hypertension (IIH), or 
intracranial venous sinus thrombosis (CVST) (2). In reproductive-
aged women, IIH represents a common cause of bilateral papilledema, 
typically characterized by headache, pulsatile tinnitus, and a strong 
association with elevated body mass index (BMI) (3, 4). However, due 
to pregnancy-related physiological changes, the pathogenesis of 
papilledema in puerperal women may involve unique mechanisms. 
This requires vigilance for synergistic contributions from 
multifactorial influences beyond traditional causes, including 
non-intracranial hypertension etiologies such as optic perineuritis, 
incipient non-arteritic anterior ischemic optic neuropathy, 
hypertensive emergency, and intermediate uveitis (5).

However, there are few reports on puerperal papilledema cases of 
“low BMI women with a history of intracranial hypotension.” This 
study reports a case of bilateral papilledema in a 28-year-old low BMI 
woman after cesarean section. The purpose of this study is to explore 
the synergistic mechanism of pregnant-related physiological changes, 
hypercoagulable state, immune abnormalities and structural 
abnormalities of intracranial venous sinus, so as to provide a new 
perspective for the early differential diagnosis of puerperal papilledema, 
especially in patients with low BMI and atypical symptoms.

Case presentation

The patient was a 28-year-old female who presented with 
decreased vision in the right eye postpartum. Fundus examination 
revealed bilateral papilledema. She reported no redness or eye pain, 
no dizziness, headache, nausea, vomiting, or pulsatile tinnitus. Due to 
elevated immune indicators during pregnancy, she had been taking 
hydroxychloroquine orally for over 5 months, which was discontinued 
a week prior. One month ago, the patient was diagnosed with lower 
extremity venous thrombosis accompanied by elevated D-dimer 
levels. She received systemic anticoagulation therapy with 
subcutaneous injection of low molecular weight heparin at a dose of 
200 IU/kg administered once daily. This therapy was continued until 
the day prior to delivery. Post-delivery, the patient’s anticoagulant 
regimen was switched to oral rivaroxaban tablets at a dosage of 10 mg 
daily. A cesarean section was performed 3 days prior. Her 
pre-pregnancy weight was 45 kg (BMI 16.5), and postpartum weight 
was 60 kg (BMI 22). Her blood pressure remained normal, with no 
history of gestational hypertension or diabetes. One year ago, she was 
diagnosed with intracranial hypotension syndrome due to “headache” 
and underwent cerebrospinal fluid leakage repair. There was no 
significant family or other medical history. Physical examination 
showed normal muscle tone and strength in the extremities, and 
normal deep and superficial sensation. Uncorrected visual acuity was 
0.6 in the right eye and 1.0 in the left. Slit-lamp examination of the 
anterior eye segments revealed no abnormalities but showed vitreous 
opacity and posterior detachment. The physiological blind spots in 
both eyes’ visual fields were enlarged. Fundus photography (Figure 1) 
showed prominent papilledema with blurred edges, tortuous and 

dilated peripheral veins, and patchy bleeding in both eyes. OCT 
(Figure 2) revealed partial edema from the macular to the optic-disk 
area in the right eye, with minor exudation and retinal thickening. The 
left eye’s macular area showed no significant abnormalities. Blood tests 
indicated D-dimer >20 mg/L, erythrocyte sedimentation rate 
78 mm/h, antinuclear antibody 333.10 AU/mL, weakly positive 
anti-SSA/Ro52 and anti-SSA/Ro60 antibodies, complement C3 
1.81 g/L, and C4 0.83 g/L, anti-double-stranded DNA antibodies were 
negative, the lupus screening ratio was normal, anticardiolipin 
antibodies were normal, and no other blood tests were significantly 
abnormal. To rule out other secondary causes of increased intracranial 
pressure, an MRI was performed, but it revealed no significant 
abnormalities. We advised the patient to undergo lumbar puncture to 
measure intracranial pressure. However, due to her puerperal status 
and previous history of low intracranial pressure, she was concerned 
about the risk of lumbar puncture-induced cerebrospinal fluid leakage 
and disagreed with the high intracranial pressure diagnosis. 
Ophthalmic color Doppler ultrasound demonstrated bilateral optic 
nerve sheath widening, with measurements of 0.625 cm on the right 
and 0.590 cm on the left (Figure  3), suggesting potential elevated 
intracranial pressure. Lower extremity venous color Doppler 
ultrasound revealed thrombosis in one of the left posterior tibial veins. 
MRV examination (Figure 4) showed focal thinning of the right distal 
sigmoid sinus and proximal transverse sinus, non-visualization of the 
left sigmoid sinus and transverse sinus, and thinning of the left distal 
internal jugular vein. We  concluded that the patient’s increased 
intracranial pressure, leading to bilateral papilledema, was caused by 
a combination of pregnancy-related physiological changes, blood 
hypercoagulability, immune abnormalities, and intracranial venous 
sinus structural anomalies. Treatment with mannitol to reduce 
intracranial pressure, along with microcirculation improvement, 
neurotrophic therapy, and systemic anticoagulation, was administered. 
After 1 week, visual acuity improved, with uncorrected visual acuity 
reaching 1.0 in both eyes. Fundus reexamination showed alleviated 
tortuous dilation of the bilateral peripapillary veins, reduced and 
absorbed bleeding, gradually decreased exudation, and slowly 
improving papilledema (Figures 1, 2). In the right eye, macular edema 
resolved, exudation gradually decreased, retinal thickness returned to 
normal, and the ellipsoid zone was partially absent and broken 
(Figure  2). The left eye’s macular area showed no apparent 
abnormalities (Figure  2), and the patient continues to receive 
further treatment.

Discussion

There are two key factors contributing to the difficulty in making 
a definite diagnosis in this case. From the perspective of intracranial 
pressure evaluation, the clinical symptoms of high intracranial 
pressure were not significant. Moreover, the patient had undergone 
cerebrospinal fluid leak repair surgery 1 year prior, making it 
challenging to attribute the current clinical signs solely to intracranial 
hypertension. Additionally, the patient refused lumbar puncture 
examination, leaving the exact value of intracranial pressure uncertain. 
Considering the systemic condition, the patient’s condition was 
complex, and the presence of systemic underlying diseases along with 
the interaction of multiple factors further increased the 
diagnostic difficulty.
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In terms of differential diagnosis, given the abnormal systemic 
immune indicators during pregnancy and the long-term oral 
administration of hydroxychloroquine, systemic immune diseases 
such as systemic lupus erythematosus (SLE) should be distinguished. 
As a chronic autoimmune disease with diverse clinical manifestations, 
SLE can involve the posterior segment of the eye. Its ocular lesions 
were once thought to be related to idiopathic intracranial hypertension 
(6). Taba et al. (7) reported a rare case of a young female SLE patient 
who presented with bilateral papilledema and macular edema, despite 
normal lumbar puncture results and the exclusion of idiopathic 
intracranial hypertension. This suggests that SLE may have a 
mechanism of posterior ocular segment damage independent of 
intracranial hypertension.

Pregnancy induces physiological changes that can affect various 
body systems, including the cardiovascular and endocrine systems, 
potentially leading to complications like gestational diabetes and 
eclampsia (8–10). However, whether these hormonal changes also 
cause biochemical, morphological, or functional changes in the 

central nervous system remains unclear. Recent studies suggest that 
pregnancy-related hormonal fluctuations can interact with the 
central nervous system, causing neuronal enlargement and 
subsequent abnormal cerebrospinal fluid (CSF) pressure (11). 
Additionally, pregnancy-associated factors such as decreased plasma 
osmolality and albumin concentration, increased blood volume and 
cardiac output, and sodium and free water retention can predispose 
women to cerebral edema (12), potentially increasing intracranial 
pressure and causing papilledema. IIH primarily affects individuals 
with a high BMI in their childbearing years (13), with hormonal 
changes and rapid weight gain possibly acting as triggers for 
IIH. Thus, pregnancy may represent a potential risk factor for IIH 
(14, 15).

Autoimmune diseases are important risk factors for CVST (16, 
17). Autoimmune inflammatory activation may contribute to 
intracranial venous sinus inflammation via vascular endothelial 
injury. Thrombotic events occur in 10–20% of SLE patients (18), 
resulting from lupus anticoagulant deposition combined with 

FIGURE 1

Fundus photograph: at initial diagnosis, significant bilateral papilledema was observed, characterized by blurred margins, tortuous and dilated 
peripapillary veins, and patchy hemorrhage (a,b). Following treatment, the tortuosity and dilatation of the bilateral peripapillary veins improved, the 
hemorrhage resolved, and the papilledema gradually improved (c,d).
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FIGURE 2

Fundus OCT images: at initial diagnosis, partial edema extending from the macular region to the optic nerve head was observed in the right eye, 
accompanied by minor exudation and retinal thickening (a,e). Post-treatment, macular edema resolved, exudation progressively diminished, retinal 
thickness normalized, yet the ellipsoid zone exhibited partial absence and fragmentation (c,g). The left eye’s macular region displayed no significant 
abnormalities (b,d,f,h). Bilateral papilledema was evident (i,j), with slight resolution following treatment (k,l).
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FIGURE 3

Color Doppler ultrasonographic examination of the bilateral optic nerve sheath: the optic nerve sheath diameter was measured at approximately 
0.625 cm on the right side (a) and 0.590 cm on the left side (b).

FIGURE 4

MRV examination: Focal narrowing of the right distal sigmoid sinus and proximal transverse sinus is demonstrated in different angles (a-d), no imaging 
of the left sigmoid sinus and transverse sinus is visualized.
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immune-mediated vasculitis (19). Elevated antinuclear antibodies, 
weakly positive anti-SSA antibodies, and increased C3 and C4 levels 
may play roles in pregnancy-related cerebral venous sinus 
thrombosis. Pregnancy and puerperium are the most common risk 
factors for CVST (20, 21). The hypercoagulable state of blood and 
venous stasis, along with a significant increase in fibrinogen and 
coagulation factors, and a significant decrease in antithrombin III 
and plasminogen, increase the risk of CVST (22). Based on the 
patient’s comprehensive clinical data, including postpartum 
hypercoagulable state, venous stasis, D-dimer level >20 mg/L, 
previous history of lower extremity venous thrombosis, abnormal 
immune biomarkers, and MRV revealing focal stenosis of the distal 
right sigmoid sinus and proximal transverse sinus, agenesis of the 
left sigmoid sinus and transverse sinus, and stenosis of the distal 
internal jugular vein, collectively these findings suggest the presence 
of occult microembolic obstruction and mild venous luminal 
narrowing. These may reduce blood flow in the right transverse and 
sigmoid sinuses. The underdevelopment of the left venous sinus 
could be  due to complete thrombotic occlusion or congenital 
factors, as the left lateral sinus is typically hypoplastic. Jianu et al. 
(23) observed that IIH often occurs following thrombosis of the 
right lateral sinus. Arias-Moeller et  al. (24) demonstrated that 
patients with CVST complicated by contralateral dysplastic venous 
sinuses have a significantly higher risk of developing intracranial 
hypertension. The pathogenesis of intracranial hypertension in this 
patient is further complicated by a prior history of intracranial 
hypotension repair surgery, which inherently adds diagnostic 
complexity and clinical challenges. CVST frequently occurs as a 
secondary consequence of intracranial venous sinus stenosis (25), 
with the latter serving as a key predisposing factor for the former. 
Both intracranial venous sinus thrombosis and stenosis can impair 
venous return, thereby increasing venous sinus pressure (26). This 
pressure elevation disrupts CSF resorption mechanisms, leading to 
CSF accumulation and a subsequent gradual increase in intracranial 
pressure (27). The resulting pressure imbalance within the optic 
nerve sheath promotes papilledema formation, ultimately 
establishing a vicious cycle of “stenosis-pressure-sinus wall collapse-
stenosis exacerbation.” The causal relationship between venous 
sinus stenosis and increased intracranial pressure remains unclear 
(28). Rohr et al. (29) suggested that venous sinus stenosis impedes 
CSF reflux, affecting CSF absorption by arachnoid granulations and 
elevating intracranial pressure. Conversely, Puffer et al. (30, 31) 
posited that increased intracranial pressure compresses the venous 
sinuses, reducing their compliance and causing sinus wall collapse. 
Regardless of whether venous sinus stenosis is the cause or 
consequence of IIH, venous sinus hypertension is a key factor in 
exacerbating cerebral circulatory disorders (32). Although lumbar 
puncture was not performed herein, ophthalmic color Doppler 
ultrasound showed bilateral optic nerve sheath widening, about 
0.625 cm on the right and 0.590 cm on the left, which supported the 
diagnosis of intracranial hypertension. Multiple studies (33–36) 
have established ocular ultrasound as a reliable non-invasive 
diagnostic tool for assessing intracranial pressure changes. It can 
effectively evaluate intracranial pressure via the optic nerve sheath 
diameter with good sensitivity, offering a safer and more effective 
alternative to invasive lumbar puncture. The limitation is that 
ophthalmic color Doppler ultrasound is strongly operator-
dependent. Cimilli Ozturk et  al. (37) showed that there were 

differences in measurements between operators, which means that 
examination results may vary depending on the experience and skill 
of the operator.

In conclusion, the present case may be caused by multiple factors, 
such as pregnancy-related physiological changes, a hypercoagulable 
state, immune abnormalities, and abnormal intracranial venous sinus 
structure. The sustained increase in estrogen and progesterone levels 
during pregnancy can increase vascular endothelial permeability, 
potentially elevating postpartum intracranial pressure. Although the 
elevated antinuclear antibody levels and complement system 
activation do not meet the diagnostic criteria for autoimmune 
diseases, they create a chronic vascular endothelial inflammatory 
microenvironment. This promotes the activation of coagulation 
factors and inhibits the anticoagulant system, creating an “additive 
effect” that exacerbates the pregnancy-related hypercoagulable state. 
The patient’s history of lower extremity venous thrombosis further 
supports the presence of systemic hypercoagulability.

Conclusion

Papilledema is a typical manifestation of optic nerve head injury, 
particularly in bilateral cases. The direct cause of papilledema is 
increased intracranial pressure, and its root cause may stem from 
central nervous system diseases, systemic immune system diseases, 
pregnancy-related physiological changes, and other factors. Therefore, 
comprehensive and systematic differential diagnosis and clinical 
analysis are of key clinical significance for accurately identifying 
potential causes and avoiding the risk of misdiagnosis (38).
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