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Abstract

Objective: To analyze the etiology and clinical characteristics of patent Sternberg’s Canal, and to
guide clinical diagnosis and treatment. Method: We collect clinical data of patients with patent Stern-
berg’s Canal treated in our medical group in recent years and retrieve relevant cases from Chinese
and foreign databases for retrospective analysis. Result: Both two cases had explicit imaging fea-
tures of patent Sternberg’s Canal along with meningoencephalocele. No obvious cerebrospinal fluid
leakage was observed after surgical treatment. A total of 22 relevant studies were obtained through
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literature search, including 51 cases, with spontaneous cerebrospinal fluid rhinorrhea as the main
symptom. All of them had clear sphenoid sinus bone defects and had good prognosis after taking
surgical treatment. Conclusion: In epidemiology, the incidence rate in Sternberg’s Canal is low, which
mainly causes cerebrospinal fluid rhinorrhea of unknown causes. It is difficult to make clinical di-
agnosis, but it can be cured by surgery, with good prognosis and low recurrence rate.
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Figure 1. The preoperative imaging data of Case 1. (A) and (B). MRI scan indicates an occupancy with equal signal in T1 and
equal-high signal in T2 in the right anterior clinoid process. (C) and (D): Enhanced MRI scan indicates the mass was uniformly
enhanced, suggesting an anterior clinoid meningioma. (E)~(G): MRI T2 weighted imaging shows abnormally high signal
intensity, and the red arrow indicates the ruptured area formed by meningeal protrusion, which is the site of cerebrospinal fluid
nasal leakage. (H) The 3D thin-layer brain CT bone window shows a bone defect in the lateral wall of the sphenoid sinus.
Cerebrospinal fluid images can be seen in the sphenoid sinus, posterior ethmoid sinus, and maxillary sinus, and there is exces-
sive gasification of the bilateral sphenoid sinus lateral crypts
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Figure 2. The surgical data of Case 1. (A) Opening the lateral fissure to expose the anterior clinoid process meningioma. (B)
Detaching the base and perform block resection, revealing the internal carotid artery and its branches below. (C) After complete
resection of anterior clinoid meningioma, cauterizing the base of meningioma. The inner compressed optic nerve, and the outer
internal carotid artery were well protected. (D) Turning towards the lower part of the middle skull base, a temporal basal brain
tissue hernia was observed (black arrow), indicating that this patient is actually experiencing a meningoencephalocele through
Sternberg’s Canal. (E) Removing the bulging brain tissue, with the black arrow indicating a ruptured dura mater leak. (F)~(H):
Filling the leak with muscle and cover it with biological protein glue, fat, fascia, artificial dura mater, and reconstructing the
skull base
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Figure 3. The postoperative MRI of Case 1. (A)~(D): The signal of cerebrospinal fluid in the sphenoid sinus and meningeal
brain protrusion at the leakage site disappeared. The signal of fluid in the Sternberg’s Canal decreased significantly, and the
anterior clinoid meningioma was completely resected
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Figure 4. The preoperative imaging data of Case 2. (A)~(C): MRI scan indicates a mass in the right middle skull base, with
low signal intensity in T1 and T2. The brainstem is displaced to the right side, and the red arrow indicates abnormal high signal
intensity in both middle skull bases. (D)~(F): The enhanced MRI scan shows no enhancement in the middle skull base mass.
(G) and (H): DWI sequence of MRI. (I): MRI T1 weighted imaging sagittal plane. The red arrow corresponds to the abnormal
fluid signal in the middle skull base on the right side of figure A. (J) and (K): Brain CT scan and bone window
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Figure 5. The surgical data of Case 2. (A) Upon detachment of the orbital meningeal ligament, V2 was observed within the
foramen rotundum behind the orbital fissure, with a bony protrusion behind V2 and a deformed foramen novale and com-
pressed V3 behind the bony protrusion. Therefore, the bone mass is located between the foramen rotundum and foramen novale
and participates in the formation of the posterior and anterior walls. (B) Grinding and reducing the larger bone fragment on
the outer side, loosen and separate its interface, and remove it completely. (C) Grinding and reducing the smaller bone fragment
in the inner side, loosening and separating the interface, and then removing it completely. (D) After removing the bone mass,
the compression of V2 and V3 was relieved, and sufficient decompression was achieved. But after removal, there was a bone
support defect in the middle skull base, and the Sternberg’s canal bone was weak or had hidden defects. Therefore, muscles,
fascia, biological protein glue, artificial dura mater were filled in the cavity for skull base reconstruction. Note: V2 is the
maxillary branch of the trigeminal nerve, and V3 is the mandibular branch of the trigeminal nerve
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Figure 6. The postoperative imaging data of Case 2. (A)~(D). Brain CT scan and bone window. (E)~(H). MRI and its en-
hancement scan
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Table 1. Summary of clinical characteristics of 51 cases of patent Sternberg’s Canal along with meningoencephalocele
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