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Abstract 
 

Introduction: Cerebrospinal fluid (CSF) leakage secondary to cranial trauma is a rare but serious complication. Surgical repair of the skull 

base remains the treatment of choice. In cases of surgical failure, placement of a lumbar–peritoneal shunt (LPS) may represent an effective 

alternative [1], [5], [8], [10] 

Case Report: We report the case of a 10-year-old girl who sustained cranial trauma resulting in a skull base fracture and persistent CSF 

leakage despite initial surgical repair. Placement of a lumbar–peritoneal shunt resulted in complete resolution of the leak without 

complications. 

Discussion: The LPS reduces CSF pressure, thereby facilitating spontaneous closure of the dural defect. This technique is less invasive 

than repeat surgery and can be used when the initial repair fails [4–15]. 

Conclusion: Lumbar–peritoneal shunting is a safe and effective therapeutic option for persistent post-traumatic CSF leaks following failed 

skull base repair. 
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1. Introduction 

Post-traumatic cerebrospinal fluid (CSF) leakage occurs in approximately 1–2 % of skull base fractures and may result in meningitis or 

other severe neurological complications [1]. Surgical repair remains the treatment of choice, but some patients present with persistent 

leakage despite initial surgery [2]. 

Direct surgical repair of the skull base defect, particularly via an endoscopic endonasal approach, is currently considered a standard treat-

ment in specialized centers. However, the indication for this approach is highly dependent on sinus anatomy and patient age. In pediatric 

patients, sphenoid sinus pneumatization is frequently incomplete or absent due to its delayed developmental maturation, which may limit 

or even contraindicate endoscopic access to the skull base [3–5,10]. 

We report the case of a pediatric patient with post-traumatic CSF leakage in whom initial surgical repair was unsuccessful and endoscopic 

management was not feasible owing to the absence of sphenoid sinus pneumatization. Placement of a lumbar–peritoneal shunt resulted in 

complete resolution of the CSF leak. 

2. Case Report 

2.1. Patient 

A 10-year-old girl, who sustained closed cranial trauma. 

2.2. History 

Skull base fracture with persistent rhinorrhea. 

Failure of initial transcranial repair. 
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2.3. Examination 

Continuous, clear rhinorrhea, confirmed by a positive glucose test. 

Imaging (CT and MRI): persistent fronto‑ethmoidal skull base defect (fig.1). 

2.4. Intervention 

Lumbar–peritoneal shunt under general anesthesia. 

Strict bed rest, activity restriction, and antibiotic prophylaxis. 

2.5. Procedure details 

The procedure was performed under general anesthesia and lasted 1 hour. 

The surgery was completed without intraoperative complications. 

2.6. Perioperative measures 

Antibiotic prophylaxis was initiated with Claforan (Cefotaxime) during the procedure. 

2.7. Postoperative measures 

Antibiotic therapy continued for 5 days postoperatively. 

Strict bed rest and activity restriction immediately after surgery. 

Mobilization is allowed from the day after the procedure. 

2.8. Postoperative course 

The immediate postoperative condition is stable. 

Monitoring for signs of infection and neurological status is recommended. 

2.9. Outcomes 

Rhinorrhea resolved within 72 hours postoperatively. 

No major complications. 

Six-month follow-up: no recurrence. 
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Fig. 2: The Preoperative Brain CT Scan Revealed A Fronto-Ethmoidal Fracture. 

 

  
Fig. 2: Postoperatively, Anteroposterior and Lateral Radiographs Demonstrate A Catheter in an Intraperitoneal and Intraforodural Position. 

3. Discussion 

Post-traumatic CSF leakage is a rare but serious complication, potentially causing meningitis and neurological deficits [1]. Surgical repair 

of the skull base is the standard treatment; however, some patients continue to experience persistent leakage despite initial surgery [2]. 

Persistent CSF leakage reflects either incomplete closure of the dural defect, elevated intracranial pressure, or unfavorable anatomical 

conditions, all of which are recognized risk factors for recurrence and infectious complications [17–19]. These factors significantly increase 

the risk of ascending infection and justify the exploration of complementary or alternative therapeutic strategies when primary surgical 

repair fails [6]. 

3.1. Lumbar–peritoneal shunting: mechanism and indications 

Lumbar–peritoneal shunting (LPS) is an effective alternative, reducing intracranial pressure and promoting spontaneous closure of the 

defect [3–5,10]. The mechanism involves diverting CSF from the lumbar subarachnoid space to the peritoneal cavity, decreasing flow 

through the skull base defect, and allowing gradual healing [8], [15].  

LPS is indicated in cases of persistent leakage after surgery or when direct reoperation carries a high risk [6,7]. Several studies report high 

success rates (80–90 %) when LPS is used appropriately, with careful postoperative monitoring and activity restriction [4], [5], [7], [8], 

[10]. Hosameldin et al. demonstrated that continuous lumbar drainage leads to complete resolution of CSF leaks in most cases with a low 

complication rate [7]. A prospective controlled trial confirmed that lumbar drainage significantly reduces postoperative CSF leak after 

endoscopic endonasal skull base surgery, especially in high-risk patients [11]. 

These findings suggest that CSF diversion not only serves as a salvage therapy but may also play a prophylactic role in selected patients at 

increased risk of postoperative leakage [23], [24]. 
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3.2. Limitations of endoscopic surgery in pediatric patients 

Indications for endoscopic endonasal surgery depend on sinus anatomy. In pediatric patients, sphenoid sinus pneumatization is frequently 

incomplete or absent, limiting access and increasing surgical risk [16]. In our case, the absence of sphenoid sinus pneumatization repre-

sented an anatomical contraindication for endoscopic repair, supporting the decision to use LPS. 

Delayed sphenoid sinus development in children has been shown to restrict surgical corridors and increase the risk of incomplete exposure 

or iatrogenic injury, thereby reducing the feasibility of endoscopic skull base approaches in this population [25–27]. 

3.3. Advantages 

Less invasive than direct reoperation on the skull base. 

Can be combined with endoscopic or open approaches to improve overall success rates [3], [6]. 

Reduces the duration of leakage and lowers the risk of infection or secondary complications [5]. 

Additionally, LPS preserves future surgical options and limits cumulative skull base trauma, which is particularly important in pediatric 

patients with ongoing craniofacial growth [28], [29]. 

3.4. Pediatric-specific limitations of LPS 

Although LPS is generally safe and effective, certain risks are specific to pediatric patients. Shunts may lead to infections requiring removal 

or replacement [5], [8], as well as overdrainage of CSF, which can cause headaches, dural folds, or fluid balance disturbances [30,31]. 

These risks highlight the importance of long-term pediatric follow-up, including regular clinical and radiological assessment, to detect 

complications or delayed recurrence of CSF leakage [30], [31]. 

3.5. Potential limitations and complications 

Risk of infection, obstruction, or shunt migration [5], [8]. 

Requires prolonged follow-up with clinical and radiological monitoring for recurrence [9], [15]. 

Long-term surveillance is therefore recommended to promptly identify shunt-related complications or delayed recurrence of CSF leakage 

[30], [31]. 

3.6. Comparison with literature 

Dhooge et al. reported that LPS is particularly useful for persistent leaks after lateral or ethmoid skull base surgery, avoiding additional 

reoperations [5]. Bell et al. noted maximal efficacy in patients with localized post-traumatic leaks [6].  

These observations are consistent with other series emphasizing that CSF diversion is most effective when the dural defect is limited in 

size and not associated with extensive comminution or large bony defects, conditions in which direct reconstruction may be less reliable 

or technically demanding [17], [18]. 

Recent systematic reviews confirm that LPS, combined with strict monitoring, is a safe and effective option for persistent CSF leaks [9]. 

Data show that lumbar shunting is effective for both prevention and treatment of postoperative or post-traumatic leaks, with rapid resolution 

in most cases [8–10]. 

In comparative analyses, outcomes of CSF diversion strategies are comparable to repeat skull base surgery in selected patients, while 

offering lower morbidity and avoiding the risks associated with repeated skull base manipulation [6], [22]. 

In summary, LPS is a valuable adjunct in managing persistent CSF leaks, reducing intracranial pressure, promoting defect healing, and 

avoiding more invasive surgical procedures. 

This conclusion is in line with current management algorithms proposed in the literature, which recommend CSF diversion as a comple-

mentary or alternative strategy when anatomical constraints, pediatric age, or prior surgical failure limit the feasibility of direct repair [23], 

[24]. 

3.7. Insights and implications 

Emphasizes LPS as a less invasive and effective alternative after failed skull base repair [5], [6], [9]. 

Highlights anatomical constraints in pediatric patients, especially incomplete sphenoid sinus pneumatization [16], [25–27]. 

Supports individualized treatment planning rather than systematic reoperation [23], [24]. 

Reinforces the importance of careful follow-up to monitor for recurrence or shunt-related complications [30], [31]. 

4. Conclusion 

Lumbar–peritoneal shunting is a safe and effective treatment option for persistent post-traumatic CSF leaks after failed skull base repair. 

This technique can prevent invasive reoperations and improve functional outcomes. 
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