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An evidence-based approach to the management 
of patients with spinal disorders is complex, and 
it requires consideration of several factors, includ-
ing spinal pathology, anatomy, patient comorbidi-
ties, and goals of both the patient and the surgeon. 
The presence of high variation in surgical rates and 
surgical approaches is a reflection of the heterogene-
ity of clinical presentations and of the absence of an 
evidence-based approach to guide care. Techniques of 
artificial intelligence, including machine learning and 
convoluted neural networks, enable integration of data 
from large datasets, including clinical studies, patient-
specific predictor variables, and observed probabilities 
to guide an evidence-based approach to care that is spe-
cific to the individual patients. The application of tech-
niques of artificial intelligence has great potential to 
improve informed choice for patients and surgeons and 
to improve the appropriate use of care for patients with 
spinal disorders. The purpose of this special edition of 
the International Journal of Spine Surgery is to provide 
an overview of the use of artificial intelligence in spine 
surgery, including present and future applications and 
limitations.

USE OF MACHINE LEARNING IN SPINE 
SURGERY

Machine learning is an artificial intelligence tech-
nique that enables software to learn from data and to 
make predictions or decisions without being explic-
itly programmed. In spine surgery, machine learning 
algorithms are trained on large datasets of patient data, 
imaging studies, and surgical outcomes. The algorithms 
then use these data to build predictive models that aid 
surgeons in planning and executing surgical procedures.

This special issue includes 7 articles written by 
experts who are actively engaged in the application of 
artificial intelligence across the continuum of care in 
spine surgery, including preoperative risk stratification 
and predictive modeling, intraoperative execution and 

decision-making, and postoperative optimization of 
recovery, including early identification and treatment of 
adverse events. The use of artificial intelligence in spine 
surgery may provide information to guide an evidence-
based approach to optimal treatment at each stage of 
care for patients with spinal disorders.

The issue begins with an article by Young regard-
ing the rapid growth of devices incorporating artificial 
intelligence in medicine broadly and the potential for a 
cognitive revolution of spine surgery through the inte-
gration of large data in guiding decision-making. The 
article also describes important concerns regarding the 
difference between associations and causality when inte-
grating artificial intelligence into the care of the patient. 
In another article, Browd identifies opportunities for the 
application of artificial intelligence across the contin-
uum of care, including patient selection, intraoperative 
decision-making, and outcome prediction. He discusses 
the importance of physicians understanding the tech-
nology for informed application to patient care. In the 
next article, Habboub et al review the use of artificial 
intelligence/machine learning algorithms and provide 
information that may guide patient selection, treatment 
planning, and prediction of outcomes and complica-
tions. The authors describe the practical application of 
artificial intelligence in spine surgery at the Cleveland 
Clinic and the University of California, San Francisco.

Four articles discuss the use of artificial intelligence 
and machine learning for spinal pathologies, includ-
ing deformities and tumors of the spine. Lombardi 
and Lehman provide a discussion of current published 
tools that employ machine learning for spinal deformity 
populations, including applications for preoperative 
optimization, risk stratification, and predictive mod-
eling. Pizones et al identify the limitations of present 
models in accurately predicting applications and com-
plications. The authors discuss the importance of incor-
porating more variables for improving the accuracy of 
predictive models in deformity, including metrics that 
capture frailty, sarcopenia, senescence, and epigenetics. 
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Radiomics encompasses important variables that 
provide information regarding anatomy, alignment, and 
space for the neural elements. Daniels et al describe 
combining radiomics with clinical data and genomics 
to provide informed decision-making for spinal pathol-
ogy, including tumors, deformity, and osteoporotic 
pathology. Kuitjen et al discuss the predictive models 
under development for spine oncology and emphasize 
the need for transparent reporting and validation.

The application of artificial intelligence to guide an 
evidence-based approach to optimal management of 
individual patients holds great promise to bring pre-
cision medicine to patients with spinal disorders. The 
methods of artificial intelligence enable the incor-
poration of variables, including disease-specific and 
patient-specific factors, that may be applied across the 
continuum of care, including preoperative optimiza-
tion, intraoperative standardization, and postoperative 
enhanced recovery. There are important limitations in 
applying artificial intelligence methodology to the man-
agement of spine patients, including concern regarding 
correlation and causation. Therefore, it is important that 
the community of physicians and surgeons who care 
for patients with spinal disorders understands the appli-
cations and limitations of this technology in guiding 
informed choices during this period of cognitive rev-
olution.
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