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Automated MRI Analysis Could Help Evaluate Chiari Surgery

One of the challenges in evaluating Chiari decompression surgery is determining how much additional space the
operation actually creates and whether that increase in space leads to better patient outcomes. Researchers in Turkey
recently tested an automated MRI analysis technique that could eventually help answer these questions and provide a
more objective way to compare different surgical approaches.

The researchers used artificial intelligence (Al) software to analyze MRI scans from 33 Chiari 1 patients (24 females and 9
males, average age 39) before surgery and six months afterward. All patients underwent posterior fossa decompression
with superficial durotomy, a technique in which bone is removed and the outer layer of the dura is cut, but the inner
layer remains intact. Unlike decompression with duraplasty, this approach does not open the fluid-filled space
surrounding the brain.

Rather than relying on traditional measurements taken from individual MRI images, the software automatically
identified different anatomical structures and calculated their three-dimensional volumes. This allowed the researchers
to measure changes in the space at the back of the skull (posterior fossa), the fluid-filled spaces around the brain, and
the position of the cerebellar tonsils.

At six months, the researchers found:

o Posterior fossa volume increased by an average of 6.5 mL, or approximately 4%.

e The volume of cerebrospinal fluid (CSF) in the basal cisterns, fluid-filled spaces around the lower brain, increased
by approximately 25%.

e The cerebellar tonsils moved upward by an average of 3.1 mm, with 29 of 33 patients (88%) showing at least 2 mm of
upward movement.

e  Twenty-six patients (79%) experienced both at least 2 mm of tonsillar movement and self-reported improvementin
their primary symptom.

No patients required additional surgery during the six-month follow-up, and no CSF leaks or pseudomeningoceles
requiring treatment were reported.

Although these results documented measurable anatomical changes following surgery, the study was small, included
only one surgical technique, and did not establish whether creating more space resulted in greater symptom
improvement. In addition, the symptom assessments were based on informal patient reports rather than standardized
outcome measures. The automated measurements also require further validation, particularly when used with different
MRI scanners.

The more important contribution of this research may be the measurement technique itself. Chiari surgeons currently
use several approaches to decompression, but studies comparing them have generally focused on symptomes,
complications, and relatively simple MRI measurements. An automated method that reliably calculates how much
additional space surgery creates could add another dimension to these comparisons.

For example, researchers could examine whether patients who gain more space are more likely to experience symptom
resolution or reduction of a syrinx (a fluid-filled cavity within the spinal cord). They could also investigate whether there
is a minimum amount of additional space associated with good outcomes, or whether creating space beyond a certain
point provides little additional benefit.

If validated in larger groups of patients, automated volumetric analysis could help establish benchmarks for successful
decompression and allow researchers to compare surgical techniques using consistent, objective measurements.
Ultimately, the value of this approach will depend on whether those measurements can be linked to outcomes that
matter to patients, rather than simply showing that surgery changed the anatomy.
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Please consider a $10 donation as Conquer Chiari’s educational material is free to read, but not free to produce:

https://www.conquerchiari.org/donate
Conquer Chiari’s research updates highlight and summarize interesting publications from the medical literature while
providing background and context. The summaries do contain some medical terminology and assume a general
understanding of Chiari. Introductory information and many more research articles can be found in the Conquer Chiari

Library.
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