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Abstract

According to the reports of the World Health Organization, obesity is an epidemic 
health problem increasing day by day. Its effects on the human body also include the 
muscle & skeleton system, and due to the excessive load on the joints, it also leads 
to defects in the hip, the knee, and the ankle joints. The arthroscopic surgery results 
and the functional recovery are affected in a negative way. In this review, we have 
evaluated 15 lower extremity arthroscopic surgeries, which included 5536 patients. 
Our purpose is to examine the results of lower extremity arthroscopy conducted on 
obese patients, and the effects of these findings on the surgical survey. Orthopedic 
surgeons should keep this issue in mind to ensure it does adversely affect functional 
outcomes.

INTRODUCTION
According to the USA data, %35.1 of the population of the 

USA who are over the age of 20 are obese (BMI ≥ 30 kg /m2), and 
69% is overweight (BMI ≥ 25 kg /m2 ) [1]. According to the World 
Health Organization (WHO) 2008 data, 10% of the adult men in 
the world, and 14% of the women are obese (BMI ≥ 30 kg /m2 ), 
and the total number of obese people is more than half billion [2]. 
Obesity causes for many health problems as well as influencing 
the success of the surgery in a negative way [3].

Examining the knee with laparoscopic endoscope was first 
performed in 1912 by Danish surgeon Severin Nordentoft [4]. 
Japanese surgeon Kenji Takagi, who is known as “the Father of 
Arthroscopy” introduced knee surgeries with arthroscopy [4]. 
Arthroscopic surgery became popular in 1990s, and since then 
it has become one of the most frequently applied procedures of 
orthopedics. Arthroscopy is used mostly in knee, ankle, shoulder, 
wrist and many other joint surgeries [5].

Many surgeries conducted so far have released the results 
of the ankle, hip and knee arthroscopies in obese patients. Also, 
there are various studies focusing on the effects of obesity on 
these surgeries. The aim of this review is examining the results 
of the low extremity arthroscopy resultsand the impact of 
arthroscopy on the surgical survey in obese patients. 

The Study

In the literature scan, it has become obvious that there are 
various studies examining the interaction between the functional 
results of arthroscopy in lower extremities and obesity. The 

original articles that have been published in English constitute 
the selection criteria. The arthroscopic studies that do not 
include obesity, the data that do not include the original data, 
arthroscopic studies for those below the age of 14 were accepted 
as the exclusion criteria.Letters to the editor, reviews and meta-
analyses were also excluded.

Literature scan was made according to the “PubMed” and 
“Web of Science” data between the dates May 1995, and May, 
2015. The scanning was made as follows: (obesity OR over 
weight OR BMI> 30) and (knee arthroscopy OR hip arthroscopy 
OR ankle arthroscopic OR cartilage OR meniscus rupture). 602 
studies were found in the Pubmed, and 467 in the Web of Science. 
The full text studies were examined one by one in a systemic way, 
and the type of each study, the surgeries, and the number of the 
cases, demographic characteristics, Body Mass Indices (BMI) and 
the follow-up results were examined. 

15 cases thatmet the inclusion and exclusion criteria were 
evaluated. Eight cross-sectional, seven cohort studies, which 
included 5536 cases in which the effects of obesity on surgical 
results were examined, were assessed (Table 1). 10 of the studies 
included knee, 3 included hip, and 2 included ankle arthroscopies.

Obesity and knee Arthroscopy

10 [6-15] of the studies evaluated the knee arthroscopy and 
obesity relation. 6 [6,7,9,12,13,15] of these covered arthroscopic 
meniscus surgeries, 2 [10,11] of them covered arthroscopicosteo 
arthritis surgeries, and 2 [8,14] covered anterior cruciate 
ligament and ligament surgeries.
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Table 1: List of reviewed articles.

Reference Study 
type

Sample 
size Mean age BMI Surgery type Joint Outcome Conclusion 

Gregory 
F(6) CS

M: 262
F:282
T:544

M:59.9 +-7.8
F:61.4+-7.8

M:29.9+ 5.3
F:31.2+6.8 Meniscal surgery cases KNEE 

A relationship was 
identified between 
BMI  and meniscal 
surgery

Increasing BMI is 
associated with 
meniscal tears

Erdil M

(7)

7                           
7

LS

M:667
F: 423
Total:
1090

43.4 >30 ; 286 Meniscal surgery KNEE

Early 
complications was 
significantly higher 
in obesity group

Patients with 
moderate or 
significant 
obesity have 
inferior short –
term outcomes.

Kluczynski 
M.A (8 )

CS

M:312
F:229

Total:
541

25.9 ± 11.3 > 25;  233 ACL reconstruction KNEE

Older age 
predicted more 
chondral injuries.
Male sex predicted 
more lateral 
meniscal tears.
Obesity predicted 
fewer medial 
meniscal tears and 
more chondral 
injuries.

Male patients 
had more lateral 
and medial 
meniscectomies, 
obesity was 
associated with 
more chondral 
injuries.

H. Byoung-
yoon
(9)

CS

M:143
F:333
Total:
476

56.7(17-78) 26.7 ± 3.4
24.9 ± 3.1

Medial meniscus 
posterior root tear 
(MMPRT)arthroscopic 
surgery

KNEE
BMI more than 30 
kg / m2 with a 4.9 
fold increase.

This study 
demonstrates 
that advancing 
age, female sex, 
higher BMI, 
increased 
Kellgren 
Lawrence 
grade ,varus 
mechanical axis 
angle, lower 
sports activity 
level are all 
associated                    
with MMPRT.

G.Spahn
                 (10)                        
10

CS
M:71
F:85
Total:156

51.6 ± 8.7
28.1 ± 3.5 Arthroscopy in 

Medial compartment 
osteoarthritis

KNEE

In patients with a 
poor result, BMI 
was 29.1 ± 3.4 kg 
/m2

A history of OA 
for more than 2 
years, obesity, 
smoking , as well 
as joint space 
narrowing of less 
5 mm and tibial 
osteophytes 
were associated 
with a poor 
outcome.

M. Ciccotti
12 LS 1010 53.7 ± 3.4 BMI >30 kg/m2 

:491 (48.6%)
Arthoscopy for 
meniscal pathologies KNEE

There was a 
relatively low 
prevalence 
of lateral 
compartment 
changes noted in 
this study overall, 
even in obese 
patients.

Risk factors 
that correlate 
with articular 
cartilage 
damage include 
increasing 
age , elevated 
BMI, medial 
compartment 
pathology 
and knee 
contractures.
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E.E.Berg
(13) LS 10 41 (16 to 52) Morbid obesity Knee joint arthroscopy KNEE

Obesity is a health 
risk that causes 
a proclivity 
for surgical 
complications 
and increased 
morbidty.

Morbidly obese 
patients present 
several technical 
problems for the 
arthroscopiest

T.J. 
Midley(14) LS

126 knees 
(123 
patient)

25.86:nonobese
28.1:obese 28.8 kg/m2

Surgically treated 
multiligamentous 
injuries

KNEE

Every 1-unit 
increase in BMI 
,complication rates 
increased by 9.2%.

Increaaed body 
mass of patients 
remains a risk 
factor for low 
energy knee 
dislocations

A.P. 
Eskelinen
(15)

LS
98 
knees(88 
male)

20.1 23.46  ± 3.06 Arthroscopily treated 
young male adults KNEE

In patients with 
deep articular 
cartilage lesions 
both the median 
BMI and mean 
body mass were 
significanthly 
higher than in 
patients with 
superficial lesions

Whatever the 
etiology of the 
primary cartilage 
lesion, the same 
risk factor, 
overweight , 
may predispose 
young patients 
to more severe 
cartilage injuries.

Gupta A.
(16 ) CS 680

34.78:nonobese(562)
class –I :44.02
class-II:39.33

23.63:nonobese
33.8:class-I
36.07:class-II

Arthroscopy HIP

Ther was a higher 
percentage of 
labral repair 
and capsular 
plicationsin the 
non obesegroup.
Lower rate of 
revision hip 
arthroscopy in the 
non –obese group.

Our study 
demonstrated 
that obese 
patients started 
with lower 
absolute scores 
preoperatively 
and ended 
with lower 
overall absolute 
postoperative 
scores.

J.A. Collins
(17) CS 39, 21:obes 38 ±  11.7(nonobese)

41 ±  10.8(obese)

22.4  ±  2.2 kg/
m2 nonobese, 

33.4 ± 4.2 
kg/ m2 obese.

Arthroscopy HIP

Clinical outcomes 
are significantly 
improved from 
baseline after 
hip arthroscopy 
in both obes and 
nonobese patients

Obese patients 
are at a 
significantly 
increased risk 
of postoperative 
complications 
such as DVTs and 
worsened hip 
pain.

Gupta  A.
(18) CS

62:(obese)
124 
:nonobese

41.9(17-65)
nonobese

42(17-61)obese

22.7 kg /m2 : 
nonobese

33.1 kg /m2 

:obese

Arthroscopy HIP

Rate for 
conversion to total 
hip arthroplasty 
or revision hip 
arthroscopy was 
almost twice that 
in the obese group.

Obese patients 
may  not have 
similar absolute 
scores after hip 
arthroscopy 

J. 
Christopher
(19)

LS 33 42(13-65) 31.3 kg /m2  
:obese Arthroscopy ANKLE

Obese patients 
were more likely to 
be rated with fair 
or poor outcomes

Nonobese 
patients 
and  patients 
receiving  
postoperative 
physical therapy  
had significantly 
better outcomes

M.M. Kivi
(20) LS 36 36.48 ± 6.43 29.18 ± 3.99 

Arthroscopy of 
anterolateral 
impingement 

ANKLE

Only the 
chondralleson 
had a significant 
mean value when 
strafied by the 
BMI.

Obese patients 
have treatment 
outcomes similar 
to nonobese 
patients.
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In the case-control study which examined the relation 
between the BMI and meniscus ruptures, 544 cases were 
included [6]. The researchers emphasized that the meniscus 
cases occurred because they were more subject to torsional loads 
and stretches due to obesity and were torn more, and the healing 
was influenced negatively due to drip-feed in the veinsbeing less 
because of obesity [6].

In the retrospective study in which over 1000 patients were 
included [7], it was reported that the BMI being higher than 
26 (BMI>26) influenced the short-term results after partial 
meniscectomy. In another study examining the BMI and meniscus 
ruptures [9], it was reported that obesity was a risk factor in 
rupture etio pathogenesis independent from the lifestyle and 
race.

In other studies evaluating the BMI and joint cartilage 
[8,12,15] it was emphasized that the BMI being high led to a 
more severe cartilage damage and a more comorbid situation. In 
addition, it was reported that this cartilage damage was found 
in outer bridge grade 3-4 lesions medial compartment -as stated 
in the series with 1010 cases (12)-; and chondral damage due to 
narrowing of joint in the lateral compartment being observed 
more in people who were not obese [12].

It was also reported in the literature that even in injuries 
with lower energy in patients with higher BMI, there was the risk 
of multi-ligament injury. Moreoever, the rates of neurovascular 
injury and postoperative complications were high [14].

In a series of 156 cases which examined the BMI 
andosteoarthritic changes [10] it was reported that overweight 
plantar excessive load prepared the ground for osteoarthritis.The 
proposed  mechanisms were damaging the functions by loading 
excessive weight on the muscles, loading excessive weight on the 
joint cartilage and leading to walking disorders.

Obesityand Hip Arthroscopy

3 [16-18] of the studies examined the effects of obesity on hip 
arthroscopy. It was demonstrated in theliterature that the need 
for total hip arthroscopy was lower in further levels in people who 
were not obese.The revision arthroscopy rates were reported 
to be more frequent in obese people [16,18]. Moreover, higher 
labral fixation and capsular application rates were reported in 
persons who were not obese [18].

In a series of 39 cases in which the functions after 
postoperative hip arthroscopy in people who were obese and 
who were not obese were evaluated [17]. It wasreported that 
there were no statistically significant differences between the 
modifiedHarris and non-arthritichip scores.It was also reported 
that the complications such as deep venous thrombosis, wound 
infection, and anincrease in pain were higher in obese patients 
[17].

Obesity and Ankle Arthroskopy

2 [19,20] of the studies examined the effects of obesity on 
ankle arthroscopy. It was reported that obesity influenced the 
results in a negative way just like it is the case in knee and hip 
arthroscopy [19]. In a series of 36 cases with ankle arthroscopy 
due to anterolateral impingementit wasreported that -contrary to 

the results reported in the literature- there were not a significant 
difference between the outcome of those who were obese and 
those who weren’t [20].

DISCUSSION
According to the reports of the WHO, obesity has become an 

epidemic health problem increasing day by day [21].Orthopedists 
have to know the effects of obesity on orthopedic surgery. With 
this review, our purpose is to evaluate the impact of obesity 
on arthroscopic lower extremity surgery, which is one of the 
mostfrequently applied surgical procedures in orthopedics.

Obesity is influential in the wear and tear of the meniscus by 
causing excessive tension and torque in the knee [6,22]. Obesity 
and the biomechanical imbalance as well as aging create cellular 
surface changes and vascular insufficiency, and  accelerate the 
degenerative process.In consequencemeniscus wear & tear and 
the healing processes of meniscus is affected [6,23]. Obesity does 
not allow meniscus movement in agreement with the proper 
biomechanics in the joint and increases the wear [12]. Also, 
arthroscopy is extremely difficult in obese patients because of 
reasons like the difficulty in palpating anatomical landmarks, the 
need for accessory portal, the support for the legs, tourniquet, 
and similar standard equipment being insufficient for the obese 
patients [14]. Our review emphasizes the importance of the issues 
related with obesity causing cartilage and meniscus damage and 
the issues stemming from surgical challenges. 

The ankle being under constantexcessive weight stress leads 
to inflammatory response in the bone surrounding the ankle, 
synovium inthe cartilage and the capsule and, therefore, causes 
constant pain in the ankle; and this process leads to synovitis and 
permanent cartilage damage [24]. It was reported that the obese 
patients and non-obese patients in a series 36 cases yielded 
similar postoperative results controversial to the literature [20]. 
In this study, although we have reported the negative effects 
of obesity on the ankle and hip; in order to evaluate the effects 
obesity after the arthroscopy on the healing of the patient, future 
studiesincluding more cases and with long-term follow-up are 
warranted.

1 kg weight in our body means a load of 4 kg in our knees 
in our daily lives. During sports, while kneeling and standing 
up, climbing stairs, this load reaches up to 7-10 kg. 157 and 
146 Nm torque values are reached for the knee and ankle, 
respectively [25]. Complications such as joint swelling, stiffness 
and hemarthrosis are frequently observed after arthroscopic 
surgeries [14,17,19].

In conclusion, it must be kept in mind by the orthopedic 
surgeons that the obesity in orthopedic surgery may affect the 
results. Obese patients must be informed that the high success 
rate of arthroscopic surgery may be decreased because of obesity.
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