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Background s

* Indications for posterolateral skull base
and posterior fossa procedures:
e Tumors
* Cysts
* Aneurysms
* Nerve compression
* Congenital malformations
* Arteriovenous malformation
* Cranial nerve compression
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Background E

N\, *Incidence of post-op supratentorial CSF leaks: 1-11% (!
* Incidence of post-op infratentorial CSF leaks: 13—-35% [23]

* “CSF leaks vary so much in degree and cause that each
is a special problem unto itself.”

— Harvey Cushing, 1909 [4
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Background s

* CSF leak associated with:
* Meningitis / encephalitis
* Subdural hematoma
* Pneumocephalus
* Need for revision
* Prolonged hospital stay

Case courtesy of Radiopaedia.org
Radiopaedia ID: 11828
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Background s

* Techniques for preventing CSF leak:
* Use of dural sealants
* Primary closure vs fat grafting vs synthetics
* Autologous pericranium or fascia
* Bone flap replacement vs bone substitute
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Objectives 7

» |dentify risk factors for CSF-related complications
following posterior fossa and skull base procedures

» Develop a risk score that predicts whether a patient
will develop postoperative CSF-related complications

Methods — Study design s

* Single-institution retrospective review

* Posterolateral skull base or posterior fossa procedures
* January 2016 to January 2020

* Excluded:

* Procedures without intracranial components
* Procedures including nasal endoscopy

* Anterior fossa procedures

» Surgical indication for spontaneous CSF leak
* ENT-only procedures

Methods — Outcome variable E

* YES or NO, did the patient develop a post-operative
CSF-related complication (POCC)?
* Inclusion criteria for POCC:
* Pseudomeningocele (fluid on MRI/CT > 48 hours post-op)
* Any evidence of CSF drainage
* Incisional leak

e Exclusion criteria:
* Wound infections
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Results
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POCC characteristics

» Incidence of POCC = 115 out of 450 patients (25.6%)
» Median time to POCC = 22 days (IQR: 13-47 days)

Table 1. Management of POCC
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Table 2. Descriptive statistics
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Table 2. Descriptive statistics (continued)

Table 3. Univariate analysis
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Table 3. Univariate analysis (continued)
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Selecting variables for a multivariable model

» Model 1: clinical suspicion (literature/anecdotal)

» Model 2: univariate odds ratios (< 0.5 or > 2.0)

» Model 3: univariate odds ratios AND p-values (< 0.10)
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Variables included in each multivariable model -
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=\

Receiver operating characteristic (ROC) curves!

How to choose?

¥
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Figure 1. Cross-validating each multivariable model 20

Sensitivity (hit rate)

False positive rate (1 — specificity)

Figure 1. Cross-validating each multivariable model 21

Area under ROC curve:
e Model 1=0.624

* Model 2 = 0.730

Sensitivity (hit rate)

* Model 3=0.711

False positive rate (1 — specificity)
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Figure 1. Cross-validating each multivariable model
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False positive rate (1 — specificity)
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Table 4. Preliminary variables for predictive model
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Area under ROC curve:

* Model 1=0.624

* Model 2 = 0.730

* Model 3=0.711
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Simplifying model through backwards eIiminatiop24
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Did removal of this variable significantly
change the ROC curve? (a = 0.05)

Yes

Keep




Table 5. POCC score components 25
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Table 6. Probability of CSF-related
complications for a given POCC score
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*No patients in our study had a POCC score > 8
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Figure 2. Score distribution and adjusted predictions ”7
|

Number of patients
Probability of CSF-related
complications
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» Our model correctly predicts whether a patient will

develop CSF-related complications in 77% of cases

» Sensitivity = 22.6% —> should not be used for screening
patients with low risk of CSF leak

> Specificity = 96.1% -> reliably rules in CSF leak in
patients with high POCC score
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Conclusions 29

* Protective factors for POCC include:
* Age > 55 years
* Non-primary dural repair
* Use of bone substitute
* Risk factors for POCC include:
* BMI > 30
* Use of post-op CSF diversion (correlation, not causation)
* We created the first POCC predictive scoring system:
* Low sensitivity (22.6%)
* High specificity (96.1%)
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So what? 30

* To reduce the risk of POCC, consider dural grafts rather
than primary closure alone

* Be aware of risk/protective factors for POCC following
skull base procedures (age, BMI, post-op CSF diversion)

* Have suspicion for CSF leak in patients with a high
POCC score (specificity = 96%)
* Adjust follow-up timing accordingly
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Limitations 31

1. Single-institution = External validity?
Limited number of POCC (n=115)
Multiple surgical indications

4. Multiple surgeons - Internal validity?

4

Future directions
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