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Toward better surgical outcomes in patients undergoing knee replacement surgery  

Evidence from a questionnaire administered to postoperative patients could settle an ongoing 

debate regarding best practices in total knee arthroplasty. 

 

Fukuoka, Japan – When performing knee replacement surgery, also called total knee 

arthroplasty, doctors traditionally try to align the hip, knee, and ankle in a straight line, forming 

a neutral alignment, rather than replicating the patient’s original alignment. Now, in an effort 

to understand which approach is better, researchers from Kyushu University collected 

convincing evidence in favor of preserving the patient’s native alignment. The study was 

published in The Bone & Joint Journal on 1 October, 2024.  

When the knee is damaged due to injury or arthritis, performing daily activities like walking, 

sitting, and running becomes difficult due to extreme pain. In cases of severe damage, knee 

replacement surgery is recommended by orthopedic surgeons, to reform the damaged parts of 

the knee and relieve pain by attaining a neutral alignment.  

However, this neutral alignment is not always the patient’s original alignment and there is some 

debate within the orthopedic community on whether restoring the patient’s original alignment 

can lead to better patient-reported outcomes. In the present study, researchers have attempted 

to settle this debate and create a comprehensive guide on preoperative planning and execution 

of knee replacement surgery. 

This study is mostly centered around a classification system called the Coronal Plane Alignment 

of the Knee (CPAK). It categorizes the possible alignments of the knee joint based on two main 

characteristics. First is the hip-knee-ankle angle; large negative angles cause the knees to be 

positioned outward, whereas large positive angles cause the knees to point inward. Meanwhile, 

the second characteristic is the angle of the joint line, which refers to the angle between a line 

level with the ground and an imaginary line going across the points where the femur meets 

the tibia.  

The research team, which included MD Toshiki Konishi and Associate Professor Satoshi Hamai 

from the Department of Orthopedic Surgery at Kyushu University Hospital, sought to determine 

whether changes in the CPAK categorization before and after knee replacement surgery were 

associated with notable differences in outcomes. To this end, they collected data from 231 

patients who received knee replacement surgery for osteoarthritis at Kyushu University Hospital 

between 2013 and 2019. Using X-ray images, the team determined the CPAK classification and 

alignment variables of the patients before and after surgery. They also sent a questionnaire to 

the patients, from which they derived a series of standardized scores related to symptoms, 

overall satisfaction, activity levels, and quality of life after the operation.  

After statistical analysis, the researchers revealed that patients who underwent changes in 

knee alignment after knee replacement surgery, as determined using the CPAK classification, 

had significantly worse long-term outcomes. Interestingly, they also found that patients whose 

joint line angle was tilted to the outside of their knee after surgery (away from the other leg) 
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reported overall worse outcomes as well.  

This study demonstrates that precisely replicating a patient’s native alignment during surgery 

is crucial for ensuring optimal recovery and a higher quality of life. These results could have 

important implications for how knee replacement surgeries are performed worldwide.  

“In future clinical practice, our findings may guide surgeons in preoperative planning and 

execution of total knee arthroplasty. By aiming to restore the patient's inherent alignment, 

patients can achieve superior postoperative outcomes,” explains Konishi. Adding further, he 

says, “This could help address the challenge of variability in patient outcomes after total knee 

arthroplasty by providing a more personalized approach to knee alignment, which could 

become a new standard in orthopedic surgery.” 

Highlighting the fact that this was a retrospective study, the research team now aims to take 

on a prospective approach in their upcoming work. “We plan to incorporate the CPAK 

classification into preoperative planning, setting each patient's native knee alignment as the 

surgical target. Using the robot-assisted technology implemented at our institution, we are now 

able to perform total knee arthroplasty with high precision, ensuring the accurate reproduction 

of the preoperative plan,” comments Konishi. 

The researchers believe that these efforts will help improve the gold standard of knee 

replacement surgery, leading to healthier, pain-free, and more active postoperative lives for 

patients. 

### 

For more information about this research, see "Pre- and postoperative Coronal Plane 

Alignment of the Knee classification and its impact on clinical outcomes in total knee 

arthroplasty,” T. Konishi, S. Hamai, H. Tsushima, S. Kawahara, Y. Akasaki, S. Yamate, S. 

Ayukawa, and Y. Nakashima, The Bone & Joint Journal, https://doi.org/10.1302/0301-

620X.106B10.BJJ-2023-1425.R1 

About Kyushu University  

Founded in 1911, Kyushu University is one of Japan's leading research-oriented institutes of 

higher education, consistently ranking as one of the top ten Japanese universities in the Times 

Higher Education World University Rankings and the QS World Rankings. The university is one 

of the seven national universities in Japan, located in Fukuoka, on the island of Kyushu—the 

most southwestern of Japan’s four main islands with a population and land size slightly larger 

than Belgium. Kyushu U’s multiple campuses—home to around 19,000 students and 8000 

faculty and staff—are located around Fukuoka City, a coastal metropolis that is frequently 

ranked among the world's most livable cities and historically known as Japan's gateway to Asia. 

Through its VISION 2030, Kyushu U will “drive social change with integrative knowledge.” By 

fusing the spectrum of knowledge, from the humanities and arts to engineering and medical 

sciences, Kyushu U will strengthen its research in the key areas of decarbonization, medicine 

and health, and environment and food, to tackle society’s most pressing issues. 
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Fig. 1. (a) A patient who underwent total knee arthroplasty maintained a ‘varus’ (outwards) hip-knee-ankle 
angle, but their joint line angle was changed from apex distal to neutral after surgery. (b) Similarly, this patient 
retained their ‘neutral’ hip-knee-ankle angle but acquired a neutral joint line angle after surgery. (c) In this case, 
the patient’s varus and apex distal alignments were both changed to neutral after surgery, which was found in 
this study to be associated with negative long-term outcomes. (d) While the varus alignment was retained in 
this patient, their joint line angle after surgery was apex proximal, which means it tilted to the outside of the 
knee. This was also found to be associated with worse outcomes. (Toshiki Konishi et al., retrieved from The Bone 
and Joint Journal <https://doi.org/10.1302/0301-620X.106B10.BJJ-2023-1425.R1>) 
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