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Introduction and Purpose: Gastric sleeve surgery is an effective intervention 
for the treatment of severe obesity and associated diseases. Most people 
with obesity will experience pain in the front of the knee over time. Thus, 
conducting more studies on the effect of the results of surgery to reduce BMI 
(Body Mass Index) on anterior knee pain caused by factors such as 
patellar maltracking and patellar chondromalacia will be useful for better 
determining appropriate treatment protocols in the future. Therefore, in this 
study, we will investigate the effect of sleeve surgery. 

Materials and Methods: This study was conducted as a prospective 
cohort. The study population includes patients with high BMI who 
simultaneously had symptoms of anterior knee pain caused by patella 
chondromalacia, and in the second half of 2011, they referred to Baqiyat 
Elah Azam Hospital and underwent sleeve surgery. Sampling was done by 
census. Information such as age, gender, BMI at the time of surgery, 
comorbidities (rheumatoid arthritis, osteoarthritis, preoperative fractures and 
dislocations) and medications were collected from the patient records and 
recorded in the relevant checklist. Before the operation and six 
months after the operation, the patients underwent an examination of 
the lower limbs and knees in the clinic, and the patients were examined in 
terms of maltracking of the patella. Chondromalacia patella was also 
investigated by taking history and clinical examination before surgery and six 
months after surgery. The range of motion of the knee was measured 
before the operation and six months after the operation in the clinic using an 
orthopedic goniometer and reported according to degrees. Before the 
operation, axial patellar view radiographs were taken from the patients, and 
six months after the operation, the radiograph was repeated again and 
reported by a radiologist to investigate the changes related to tilt patella and 
the effect of surgery on it. Also, in this study, the quality of life of the patients 
before and six months after the operation was evaluated using a 36-question 
quality of life questionnaire. Finally, the obtained information was analyzed 
using SPSS vs. 24 statistical software.

Results: 35 patients participated in this study. The average age of the 
patients was 40.8 years ± 10.14 years. 11 people (31.4%) men, 24 women 
(68.6%) participated in this study. Only 1 patient (2.9%) had alcohol and 
smoking. 16 patients (45.7%) had an underlying disease, and 12 patients 
(34.4%) were taking medication. The average body mass index of the 
patients before the operation is 39.2 and six months after the operation is 
30.7. The study showed that patellar mal-trecking was present in 24 
patients (68.6%) before the intervention, and this number was reported in 22 
patients (62.9%) after the intervention, and this difference was not significant 
(p>0.05). Anterior knee pain caused by chondromalacia patella based on the 
VAS criterion before the intervention is 7.11 ± 0.75 and after the intervention is 
5.6 ± 0.69, and we saw a significant decrease in the anterior knee pain score 
caused by chondromalacia patella in patients after the intervention (p<0.05). . 
The average knee range of motion before the intervention was 102.1 ± 1.26 
and after the intervention this value increased by 117.68 ± 2.09 and this 
increase was statistically significant (p<0.05). Before the intervention, 42.9% 
of people had tilt patella, and after the intervention, 37.1% of people had tilt 
patella. Surgical intervention had no effect on the significant reduction of tilt 
patella (p>0.05). 6 months after the intervention, there was a significant 
difference in the reduction of the VAS score after the intervention (p<0.05).

Conclusion: The result of our study showed that gastric sleeve surgery 
can reduce anterior knee pain caused by patellar chondromalacia and 
increase the range of motion of the knee joint and improve the quality of life. 
It also has a significant effect on patellar maltracking and patellar tilt.
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INTRODUCTION

In addition to the destructive effects that obesity has on the 
body of sick people, it also affects their psychological and social 
dimensions. Although medical treatments reduce the symptoms, 
they themselves cause issues and problems that disrupt the 
patient's lifestyle. Therefore, one of the important goals in the 
treatment of this type of patients is to improve the patient's quality 
of life. Bariatric surgery has evolved over the past 50 years. In the 
past, various surgical methods have been used to reduce weight. 
During the last decade, the advent of laparoscopic surgery has 
reduced the complications during surgery and also increased 
the popularity of this procedure. Among these methods, gastric 
sleeve surgery, gastric bypass and gastric ring are three common 
methods in bariatric surgery. Today, after 50 years, it is still not 
possible to name a particular method as the best choice. During 
these years, many efforts have been made to reduce complications 
and obtain better results, which include the use of a medical team 
with different specialties and follow-up of patients for their entire 
lives [1-3]. Knee pain is one of the most common health concerns 
in the population, and obese patients have a positive relationship 
with knee joint problems. Treatment of knee pain is symptom-
based and highly dependent on the patient's report of symptoms 
and functional limitations. Abnormality of the patella is one of 
the causes of knee pain, which occurs as a result of the imbalance 
of the relationship between the patella and the trochlea, often 
secondary to the anatomical morphological abnormality. Young 
people, especially women, usually suffer from the consequences of 
this disorder. It is a known cause of anterior pain and in severe 
cases presents as an acute and often recurrent patellar dislocation 
which is usually transient. Early diagnosis is essential, as chronic 
abuse leads to patellofemoral cartilage damage and osteoarthritis 
[4-6]. Treatment options for knee pain are usually no different 
for obese patients compared to their non-obese counterparts and 
range from non-surgical options, including physical therapy, oral 
analgesia, and knee injections, to surgical intervention options 
with total knee arthroplasty as the definitive treatment. Patients 
with increased body mass index show more complications and 
increased risk during surgery. Historically, orthopedic surgeons 
have been reluctant to accept surgical intervention in morbidly 
obese patients due to increased postoperative risk as well as concern 
about the longevity and efficiency of the implant. Considering 
the increasing number of obese population, it may be worthwhile 
to review the current treatment pathways for knee pain in obese 
patients [6-8]. Future therapeutic considerations should include 
re-evaluation of criteria for determining successful treatment 
in obese patients while maintaining postoperative recovery and 
the chance of long-term recovery and symptom relief. There are 
also things such as basic methods of treatment for patients who 
meet the criteria for bariatric surgery and knee arthroplasty, 
improving the results of patients after bariatric surgery compared 
to their general population and the bariatric control group under 
conservative treatment, determining the appropriate time of 
procedures and determining cost benefits and Comparison and 
quality of life considerations regarding obesity and arthroplasty 
methods should be investigated more carefully [9-11]. Thus, 
further study on the results of sleeve surgery in obese patients with 
knee pain will be useful to better determine appropriate treatment 
protocols in the future. so in this study, we investigated the effect 
of gastric sleeve surgery on patellar maltracking and patellar 

chondromalacia [12, 13].

MATERIALS AND METHODS
This study was conducted as a prospective cohort. The study 
population includes patients with high BMI who simultaneously 
had symptoms of anterior knee pain caused by patellar 
chondromalacia, and in the second half of 2011, they referred 
to Baqiyat Elah Azam Hospital and underwent sleeve surgery. 
Sampling was done by census. Information such as age, gender, 
BMI at the time of surgery, comorbidities (rheumatoid arthritis, 
osteoarthritis, preoperative fractures and dislocations) and 
medications were collected from the patient records and recorded 
in the relevant checklist. 

Exclusion criteria also included
Previous injury to the knee on the same side, history of 
orthopedic knee surgery in the past such as previous history of 
knee arthroplasty, incomplete patient record, and joint infection. 
Then, information such as age, gender, BMI at the time of surgery, 
comorbidities (rheumatoid arthritis, osteoarthritis, preoperative 
fractures and dislocations) and medications were collected from 
the patient records and recorded in the relevant checklist. Before 
the operation and six months after the operation, the patients 
underwent an examination of the lower limbs and knees in 
the clinic, and the patients were examined in terms of patellar 
maltracking. Patellar chondromalacia was also investigated by 
taking history and clinical examination before surgery and six 
months after surgery. The range of motion of the knee was measured 
before the operation and six months after the operation in the 
clinic using an orthopedic goniometer and reported according 
to degrees. Before the operation, axial patellar view radiographs 
were taken from the patients, and six months after the operation, 
the radiograph was repeated again by a radiologist. To investigate 
the changes related to patellar tilt and the effect of surgery on it. 
Also, in this study, the quality of life of the patients before and 
six months after the operation was evaluated using a 36-question 
quality of life questionnaire. Finally, the obtained information was 
analyzed using SPSS vs. 24 statistical software. This questionnaire 
had 36 items in 8 health dimensions of physical function, physical 
limitation, physical pain, general health, vitality, social function, 
mental problems and mental health. In Abbasi et al. study, this 
questionnaire has been tested for validity and reliability with 
a coefficient of 7.2 [14]. Finally, the obtained information was 
analyzed using SPSS vs. 24 statistical software. In the descriptive 
analysis of the results, frequency and percentage of frequency 
and central indicators of mode and mean and dispersion index 
of standard deviation and range and IqR are used. To analyze the 
data, we first used univariate analysis methods such as independent 
T-test and chi square test.

RESULT
35 patients participated in this study, the average age of the 
patients was 40.8 years ± 10.14 years. 11 people (31.4%) men, 24 
women (68.6%) participated in this study. Only 1 patient (2.9%) 
had alcohol and smoking. 16 patients (45.7%) had an underlying 
disease, and 12 patients (34.4%) were taking medication. The 
average body mass index of the patients before the operation is 
39.2 and six months after the operation is 30.7.
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Tab. 1. Investigating the effect of gastric 
sleeve surgery on anterior knee pain 
caused by patellar chondromalacia be-
fore and six months after surgery

Tab. 2. Investigating the effect of gastric 
sleeve surgery on knee range of motion 
before and six months after surgery

Tab. 3. Review and comparison of quality 
of life questionnaire scores before and 6 
months after sleeve surgery

Fig. 1. Investigating the effect of gastric sleeve surgery on patellar maltracking before and six months after gastric sleeve surgery

Fig. 2. Investigating the effect of gastric sleeve surgery on patellar tilt before and six months after gastric sleeve surgery

Variable Before Surgery After  Surgery p-value

Pain score 7.11 ± 0.75  5.6 ± 0.69 0.001

Variable M (Mean) ± SD (Standard Deviation) p-value

ROM
Before surgery 102.1 ± 1.26  

0.001
6 month after  surgery 117.68 ±  2.09  

Quality of Life Scales Before Intervention 6 Month after Intervention p-value

Physical performance 55.85 ± 7.96 76 ± 7 0.001>

In figure 1, we examine the effect of gastric sleeve surgery on 
maltracking patella before and six months after the surgery. 
The findings showed that before gastric sleeve surgery, patellar 
maltracking was present in 24 patients (68.6%) and this number 
was reported in 22 patients (62.9%) six months after gastric sleeve 
surgery and this difference was not significant. In this way, the 
patella maltracking criterion improved after the operation, but it 
had no statistical value (p>0.05).

In table 1, we examine the effect of gastric sleeve surgery on 
anterior knee pain caused by patellar chondromalacia, which 
is compared with the VAS scale before and six months after the 
surgery. As the results show, we saw a significant decrease in the 
anterior knee pain score in patients six months after surgery.

In table 2, we compare the average knee range of motion before and 

six months after gastric sleeve surgery. Our study showed that the 
average range of motion of the knees before gastric sleeve surgery 
was 102.1 ± 1.26 and after surgery this value increased to 117.68 ± 
2.09 and this increase was statistically significant (p<0.05).

In figure 2, we examine the effect of gastric sleeve surgery on patellar 
tilt before and six months after gastric sleeve surgery. Before the 
surgery, 42.9% of people had patellar tilt and after surgery 37.1% 
of people had patellar tilt. Surgery had no significant effect on 
patellar tilt (p>0.05) (Figure 2).

In table 3, we compare the sub-scales of the quality of life score. 
As the results show, the sub-scales of the patients' quality of life 
scores have improved with a significant difference after 6 months 
of surgery.
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DISCUSSION

In general, the consequences of increased BMI on patellar carti-
lage are well understood. Previous studies have reported that high 
BMI is associated with increased pressure on the articular cartilage 
of the medial and lateral parts of the patella [15]. An increase in 
BMI is also associated with an increase in the prevalence of patel-
lar cartilage defects [16]. A reduction in patellar cartilage volume 
of 13 mL per 1 unit increase in current BMI has been reported, 
with a decrease of 27 mL per unit increase in BMI over a 10-year 
period [16]. McAlindon et al. found obesity to be a significant risk 
factor for patellofemoral, tibiofemoral and combined patterns of 
osteoarthritis changes in the knee. However, in their study, they 
found a statistically insignificant increase in the prevalence of 
grade 3 or 4 cartilage abnormalities in the obese group [17]. On 
the other hand, the effect of obesity on patellofemoral instability 
is generally a poorly studied topic. There have been few studies to 
date that have addressed BMI-related outcomes in patellofemoral 
instability. Obesity is one of the risk factors for arthritis that can 
be modified, so maintaining a suitable body weight at all ages is 
recommended to prevent complications [18]. This study was con-
ducted with the aim of determining the effect of gastric sleeve sur-
gery on maltracking and chondromalacia patella, and the results 
of our study indicated improvement in knee range of motion, as 
well as improvement in pain and quality of life scores in patients. 
Knee disorders can be treated in a variety of ways, including medi-
cations, exercise (with or without diet), and bariatric surgery. In 
the United States, the overall prevalence of knee pain in the adult 
population is 20%, affecting more than 61 million people. It is 
expected to increase to 25% of the affected population by 2025 
[10]. Studies show that for every kilogram of weight loss, the extra 
load on the knee is reduced twice. With this comorbidity increas-
ingly occurring in young patients, the demand for "faster" weight 
loss has increased dramatically, and therefore bariatric surgery has 
become more common [10]. Vicente et al. found data showing 
that people with knee joint pain had improvements in the period 
after bariatric surgery, and it is considered a predictor of better 
quality of life [4, 19]. As our study also showed that the quality of 
life of patients increases after gastric sleeve surgery. According to 
Abu-Abeid et al. the female population (68%) was most affected 
by obesity, while in the study by Gruen et al [20]. The results of 
these studies confirm the results of our study in which the fe-
male population (70%) constituted the most cases. These results 
were also obtained in our study, and we also saw an increase in 
physical activity after bariatric surgery, taking into account the fa-
cilitation of patient movement [21]. Many authors associate knee 

pain and obesity due to the extra load that this joint bears with 
excess weight [22-24]. Increasing evidence shows that regardless 
of weight loss method, reducing body fat can reduce the mechani-
cal and biochemical stressors that contribute to joint destruction. 
Compared to our study, after sleeve surgery, a significant increase 
in quality of life score after surgery was observed [25]. According 
to a study by Vincent et al. improvement in back and knee pain 
was significant after three months of bariatric surgery. By the third 
month after surgery, those who had no pain increased from 25%-
50%. The most pronounced pain reduction effects occurred in the 
knee and back compared to other joints. Weight loss appears to 
be directly related to the amount of pain relief in the back and 
knees, but not as strongly for other joints. In our study, the quality 
of life score and its subscales were evaluated, which confirms the 
results of the studies. The results of another study that was con-
ducted with the aim of investigating the effects of bariatric surgery 
on knee joint pain showed that women made up the largest num-
ber of participants in the research and after surgery, more people 
began to do physical activities and the number of regular physi-
cal exercises. Increased. Edward et al. evaluated 24 patients with 
knee pain 6 months and 12 months after bariatric surgery and 
also reported that the Knee Injury and Osteoarthritis Outcome 
Score (KOOS) and WOMAC score decreased significantly [13]. 
The present study supports these results, as our results show that 
rapid weight loss due to bariatric surgery can lead to improvement 
in knee joint symptoms. However, in a retrospective evaluation 
of 15 patients, Trafo et al. observed that an increasing number of 
bariatric surgery patients underwent total joint arthroplasty [26]. 
The authors concluded that rapid weight loss may increase the risk 
of requiring total joint arthroplasty, as improvement in symptoms 
may allow for a more physically active lifestyle, which can place 
more stress on affected joints and progress to OA accelerate. In 
this study, rapid weight loss was considered as a risk factor for the 
development of OA. As observed by Trafo et al. we found that pa-
tients' physical function and physical limitations improved [26]. 
Also, improvement in radiographic findings was observed. This 
could be due to the shorter follow-up period of the present study. 
Hamdi et al. studied the effects of rapid weight loss in 30 patients, 
and found positive effects on exercise performance, but no effect 
on pain, stiffness, or daily knee function [10]. Overall, the quality 
of life of the patients in this study improved due to the changes 
in their physical and physiological conditions caused by weight 
loss. Also, ROM and joint space were significantly improved in 
our study. As in the study of Abu Obeid et al. they evaluated 59 
patients who underwent bariatric surgery using conventional radi-
ology and reported a statistically significant increase in the width 

Playing a physical role 54.2 ± 9.12 63.57 ± 7.85 0.001>

Physical pain 54.42 ± 3.79 69.2 ± 4.54 0.042

General health 45.34 ± 5.05 62.05 ± 5.34 0.01

Playing an emotional role 52.5 ± 4.91 66.51 ± 4.61 0.001>

Energy-fatigue 47.22 ± 5.9 58.22 ± 6.79 0.001>

Emotional well-being 71.34 ± 7.66 80.08 ± 8.31 0.001>

Social performance 53.05 ± 4.13 68.6 ± 4.76 0.256
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of the inner space of the left and right knee joint 3 months after 
surgery [20]. The results of a similar study showed that bariatric 
surgery may be effective for improving knee pain, function and 
quality of life in early period female patients, but the effectiveness 
is not directly related to the amount of weight loss. Therefore, it 
can be said that more studies are needed to study the long-term 
effects of bariatric surgery on knee OA and the musculoskeletal 
system [27].
In their study on chondromalacia patella in obese people, James 
Choi and Jonathan Schaffer state that knee pain is one of the most 
common health concerns in the population, and obese patients 
have a positive relationship with knee joint problems. Treatment 
of knee pain is symptom-based and highly dependent on the pa-
tient's report of symptoms and functional limitations. Abnormal-
ity of the patella is one of the causes of knee pain, which occurs as a 
result of the imbalance of the relationship between the patella and 
the trochlea, often secondary to the anatomical morphological 
abnormality. Young people, especially women, usually suffer from 
the consequences of this disorder. It is a known cause of anterior 
pain and in severe cases presents as an acute and often recurrent 
patellar dislocation which is usually transient. Early diagnosis is 
essential, as chronic abuse leads to patellofemoral cartilage damage 
and osteoarthritis [4, 5]. In the article by Dr. Daniel B. Jones and 
Dr. Brian Yang, it is stated that treatment methods for knee pain 
are generally no different for obese patients compared to their 
non-obese counterparts and range from non-surgical options, 
including physical therapy, oral analgesia, and knee injections, to 
surgical intervention options with total arthroplasty. The knee 
as a definitive treatment is variable. Obese patients can present 
more complications for the treatment of intraoperative knee pain. 
Historically, orthopedic surgeons have been reluctant to accept 
surgical intervention due to increased postoperative risk as well 
as concerns about implant longevity and performance. Given the 
increasing number of obese populations, it may be worthwhile to 
review current treatment pathways for knee pain in obese patients. 
Future treatment considerations should include re-evaluation of 
criteria to determine successful treatment in obese patients while 
continuing to improve patient risk after surgery. from the opera-
tion and the chance of long-term recovery and relief of symptoms. 
Therefore, things such as basic treatment methods and knee ar-
throplasty in comparison of the general population and the obese 
control group under conservative treatment and determining the 
benefits of cost and comparison as well as quality of life consid-
erations regarding obesity and arthroplasty methods should be 
investigated more carefully [9-11].
Thus, further study on the results of obese patients suffering from 
arthritic knee pain will be useful to better determine appropriate 
treatment protocols in the future, so in this study, we examined 
the effect of gastric sleeve surgery on maltracking and chondro-
malacia patella. In a research conducted by medical students un-
der the supervision of Kraft and Hang, 100 people with obesity 
were investigated, 50 of them underwent bypass surgery and 50 
underwent slimming drug treatment. In order to evaluate the 
quality of life, a 36 item questionnaire was initially administered 
randomly. 6 months later, the patients who underwent weight loss 
surgery lost 20 kg and the patients who received medicine lost 11 
kg, and in general, the increase in quality of life was greater in the 
operated group [11]. Dowsey and colleagues aimed to determine 
whether outcomes would improve with bariatric surgery prior to 
TKA (Total Knee Arthroplasty) in subjects with a BMI greater 

than or equal to 35 and with end-stage OA conducted a study, 
this randomized, parallel-group, assessor-blinded clinical trial 
was conducted between May 2012 and June 2020 with a mini-
mum follow-up of 12 months after TKA. TKA was performed at 
a university-affiliated general hospital, and bariatric surgery was 
performed at a private hospital center and a university-affiliated 
private office. Data analysis was conducted from February to July 
2021. The 82 participants, 66 (80.5%) were women, the average 
age (standard deviation) was 57.8 (4.9) years, and the average 
(standard deviation) BMI was 43.8 (5.5). 39 participants (95.1%) 
in the intervention group underwent laparoscopic adjustable gas-
tric banding, and 29 (70.7%) subsequently underwent TKA. 39 
patients (95.1%) in the TAU group underwent TKA. 6 patients 
(14.6%) in the intervention group suffered the primary outcome 
(median follow-up, 24 months), compared with 15 (36.6%) in the 
TAU group (median follow-up, 27 months) (difference, 22.0%). 
95% CI, 3.7% to 40.3%; p= .02). Between-group difference in 
BMI at 12 months was -6.32 (95% CI), -7.90 to -4.50; p<0.001) 
was in favor of the intervention group. TKA was discontinued 
by 12 participants (29.3%) in the intervention group because 
of symptom improvement, whereas 2 participants (4.9%) in the 
TAU group discontinued TKA (difference, 24.4%; 95% CI, 9.0% 
to 39.8%; p=0.003).
The result of the study showed that weight loss following bariat-
ric surgery reduced the risk of TKA complications in people with 
BMI greater than or equal to 35. Participants required signifi-
cantly less TKA after weight loss, which contributes to this find-
ing [12]. Studies have shown that osteoarthritis is strongly associ-
ated with obesity, and people who are clinically defined as obese 
(BMI>30.0 kg/m2) are four times more likely to develop knee 
osteoarthritis than the general population. Ann Rogers, the pur-
pose of this study was to investigate whether individual weight loss 
improved knee symptoms in patients with osteoarthritis. Adult 
patients (age 18 years-70 years; BMI>35 kg/m2) with clinical and 
radiographic evidence of knee OA participated in a one-year trial 
in which the WOMAC and KOOS surveys were administered at 
baseline before surgery and six months and twelve months after 
surgery. Surgery was done. Statistical analysis was performed us-
ing Student's and Wilcoxon Signed Rank tests. Weight loss six 
months and twelve months after bariatric surgery was statistically 
significant compared to preoperative measurements. All variables 
from both the KOOS and WOMAC assessments improved sig-
nificantly compared to baseline. Isolated weight loss through 
bariatric surgery led to statistically significant improvement in 
the patient's knee arthritis symptoms at six months and twelve 
months. More research needs to be done to determine whether 
symptom relief persists over time, and whether the benefits apply 
to people with symptomatic knee arthritis who are overweight but 
not obese [13].

CONCLUSION

Our study showed that gastric sleeve surgery can reduce pain in 
front of the knee caused by chondromalacia and increase the range 
of motion of the knee joint and improve the quality of life in obese 
patients with knee pain and also has a significant effect on patellar 
maltracking and tilt. Thus, gastric sleeve surgery is recommended 
to patients with this problem. Also, appropriate and timely action 
in these patients can prevent additional costs and subsequent or-
thopedic surgeries that have long-term postoperative complica-
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tions and recovery.
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