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ABSTRACT 

Introduction: Arthroscopy is a surgical procedure which is used to visualize, diagnose, and treat various 
problems of joints. This minimal invasive procedure is gaining its importance because of using a small 
incision for introducing camera in the knee joint. However proper suturing of that incision is also needed for 
good outcomes of arthroscopic surgery. Although various methods of suturing have so far been discovered 
but it is still debatable which suturing method is to be opted by surgeons to avoid complications. Aims & 
Objectives: To compare the infection rate among the patient’s arthroscopic portal wound closure by steri-
strip and suture technique. Place and duration of study: This was quasi experimental study conducted at 
orthopedic department of private Faisalabad based hospital, from 1st May to 31st July 2018. Material & 
Methods: The study included 128 patients who underwent arthroscopy of knee joint, either for diagnostic 
purposes or for therapeutic procedures.  The procedure was performed by following standard protocols and 
portal site wound was either closed by steri-strip method or by suture technique.  All patients were assessed 
for post-operative wound infection on 10th post-op day. Infection rate was compared among the patients with 
wound closure by setri-strip and sutured technique (prolene 2/0) admitted as a day cases. Outcome measure 
adopted was grade of infection at port site.  Data was analyzed by SPSS 21.0. Infection rates are presented as 
percentages and compared by Chi-square test (X2). Results: Study revealed that in 128 patients (89.1% male 
and 10.9% female), overall infection rate followed by arthroscopy was 6.3%. These results also revealed 
equal infection rate for both procedures. However severity of infection was seen more severe in stitch opted 
method in contrast to steri-strip. Conclusion: Both methods for wound closure are equally good and have no 
difference for rate of infection at port site. The present study shows that suturing the portals has no additional 
benefit  and treating these wounds with steri-strip is easy, cost effective and is comfortable to subject. 
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INTRODUCTION 

Knee arthroscopy is the frequently performed 
orthopedic technique which is being done for the 
diagnosis and management of knee disorders this 
technique help to inspect and manipulate the whole 
meniscus and recognize the extent of the lesion prior 
to excision. This technique is done mostly by 
making anterolateral and anteromedial ports. With 
the use of specialized instruments in this technique 
make possible to excise lesion in any part of the 
meniscus.1 
In order to minimize and avoid the portal site wound 
infection, procedures under proper aseptic measures 
should be opted to close the wound sites.1 It is 
believed that thin soft tissue like a membrane 
envelopes the knee joint which is responsible to 

increase incidence of wound healing related 
complications, hence, there are different newly 
evolved methods for closure of these portalsin daily 
practice by orthopedic surgeons.2 These include 
from absorbable sutures ,non-absorbable nylon 
sutures, bow tie stitch, surgical tapes, adhesive gels, 
sterile strips, or blends of above mentioned 
techniques.2,3 Even some surgeons reported equal 
fruitful results when they left the port site wound 
opened.4 Though, research evidences are available 
showing the superiority of one method  over the 
other5,6 but, choice for closing the portal site greatly  
depends on the surgeon’s inclination towards 
individual subjective care. Contradictory studies 
have been documented in previous literature 
concerning effective methods of wound closure 
which are believed to be helpful in quick recovery 
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and also helpful in prevention of further 
complications.
Aim of current study is to compare commonly 
practiced methods of skin closure in patients having 
knee arthroscopy with a single prolene suture and 
closure with the use of steri-strips in term of 
infections rates. We also aimed to determine the 
frequency of patients with various knee problems 
coming for arthroscopy.

MATERIAL AND METHODS

This Quasi experimental study was performed at 
private hospital in Faisalabad from 1st May to 31st

July, 2018. 128 patients admitted in this duration for 
arthroscopy were enrolled in this study. Relevant 
information about patients was recorded on pre-
designed Proforma. Inclusion criteria were patients 
coming for reconstruction of anterior cruciate 
ligament, minisectomy, synovial biopsy for 
diagnostic purpose. Patients with septic arthritis 
were excluded from the study. Prior to procedure 
informed consent was taken. Patients were divided 
in two groups on the basis of wound closure 
techniques (prolene 2/0 single stitch v/s steri-strips).  
All patients underwent arthroscopy for diagnostic or 
therapeutic purposes through 2 port techniques, 
using a tourniquet (400 mmHg pressure for 45 
minutes). Ports of one group were closed by prolene 
2/0 single stitch while other group with steri-strips. 
Mean duration of the procedure was about 45 
minutes. All procedures were done under spinal 
anesthesia in supine position and controlled 
tourniquet application for safe time. No pre-
operative antibiotics were given. At the end of 
procedure, local anesthetic was applied topically 
after wound closure. However, post-operative 
antibiotics 3 oral doses at 8 hours interval were 
given to all patients. Each patient was assessed for 
infection like, cellulitis and lymphadenitis on 10th 
postoperative follow up day on the basis of presence 
of signs like redness, tenderness, and edema for 
these infections.
Statistical analysis:
Data was analyzed using SPSS 20. Descriptive of 
the study population are presented as mean and 
standard deviation (SD). Infection rates are 
expressed as frequencies and percentages. Chi-
square was applied to compare the proportions. 
P<0.05 was considered statistically significant.

RESULTS

128 patients were enrolled in this study with mean 
age 31.0 SD ± 10.94. Out of this, 114(89.1%) were 

male subjects and 14 (10.9%) were female (Figure-
1). Enrolled subjects  for arthroscopy coming with 
knee problem was presented  most commonly  with 
meniscal injury (79.5%), followed with anterior 
cruciate ligamental injury (11%) and then 
arthritis(7.9%) least common presentation was 
impingement syndrome(1.6%). Figure-2
64 (50%) subjects have wound closure with steri-
strip and the same percentages of the subjects had 
wound closure with stitch method. Overall infection 
rate was 6.3% i.e total 8 subjects found to have 
infection including cellulitis and lymphadenitis. 
Table-1 is indicating that that overall infection rate 
between the steri-strip closure method and stitch 
closure method (studied groups) is same (6.3%). Of 
total subjects in steris-strip method 4.6% of subjects 
develop cellulitis and only 1.6% develop 
lymphadenitis in contrast to subjects closed with 
stich method who develop cellulitis and 
lymphadenitis equally. These results also reveal that 
infections caused by steri-strips were less severe 
than stitch closure methods. (P value 0.693) P value 
≥.05 is considered as significant.

Total 
case Steri strip closure method P 

value

64

Infection cases
N (%)

Non 
infective   

cases
N (%)

0.693

cellulitis lymphadenitis

3(4.6%) 1(1.6%) 60 
(93.8%)

Stitch  closure method
Infection cases

N (%)
Non 

infective   
cases
N (%)cellulitis lymphadenitis

2(3.15%) 2(3.15%) 60
(93.8%)

Table-1: Comparison of infection rate by steri-strip and 
stitch closure method

Fig-1: Distribution of gender among the studied group

n=114 
(89.1%)

n=14 
(10.9%)

male

female
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Fig-2: Subjects for arthroscopy with various knee 
problems

DISCUSSION

Knee osteoarthritis and ligamental injuries are rising 
by increasing average age of general population 
resulting in disability.7 Knee arthroscopy is common 
orthopedic surgical procedure frequently performed 
for diagnosis and treatment of wide range of knee 
disorders.  It is widely considered to be a safe 
procedure but still it is associated with portal site 
wound infections, deep vein thrombosis, pulmonary 
embolism, and even deaths.7 It is imperative to 
expand   updated information on safety of the 
procedure. Techniques followed for wound closure 
after arthroscopy has great importance to prevent 
the portal site wound infections. In our study most 
common presentation for knee arthroscopy was 
meniscal injury (79.5%), followed by anterior 
cruciate ligamental injury (11%) and then arthritis 
(7.9%) least common presentation was impingement 
syndrome (1.6%). Portal site wound infections are 
still common and the wound closure method is most 
common contributing factor in causing these 
infections. Very few documented studies are 
available for comparing the risks of complications 
followed by wound closure techniques. This study 
was conducted to highlight the different methods 
proposed for portal site wound closure. Proper skin 
approximation and reduce tension on portal spot site 
is required for better healing purposes and 
outcomes. To attain these outcomes, various 
procedures have been proposed like wound 
drainage, application of tension on edges of the 
wound, enveloping of soft tissues, nylon and 
absorbable thread suturing, and closure with steri-
strips and adhesive tapes.8
Various researches are available showing that 
reduction in wound complications in knee 
arthroscopy is attributed to portal site suturing8 Fair 
clough and his colleagues had reported loftier 

results by using adhesive tape and steri strips versus 
sutures in knee arthroscopy portals9. Many other 
researchers also found similar results with decrease 
rate of wound infection and inflammation with 
taped closure. However Maffulli etal. study 
documented less wound complications with use of 
sutureless technique for wound closure11. Regading 
the wound closure techniques, previous researchers 
also documented conflicting results. Current study 
did not find any difference concerning the infection 
rates following steri-strip and the sutured technique 
for closure of arthroscopic knee wound porches. 
However, infection found in steri-strip method was 
less in severity than sutured technique. 4.6% and 
1.6% of subjects develop cellulitis and 
lymphadenitis respectively followed by steri-strip 
closure in contrast to this 3.15% subjects closed 
with sutured techniques got lymphadenitis. This 
indicates that infections caused by sutured 
techniques are more common and severe.
These results are in accordance to studies conducted 
by Zempsky etal and, Tritle etal in past who also 
showed no differences in wound healing done with 
the adhesive tape, absorbable suture and nylon 
sutures regarding portal site wound infection 
outcome12,13. Our study also valued both techniques 
equally, supporting previous studies but this is also 
worth noticeable that when we compared Infection 
rate in steri-strip vs stich closure method then we 
found equal percentages (6.3%) for each method. 
However, adhesive tape technique, used in this 
study showed the superiority in regard that it is cost 
effective. But, further experimental procedures and 
time is required to depict the growing importance of 
this technique. However, Bunker was the one who 
focused and pointed out problems, that was 
managed and avoidable by using sutureless 
tecniques.14

Current study showed over all infection rate of  
6.3% following closure of wound by stitch and steri-
strips  techniques which is in close appoximty to the 
results documented by Pajalic KFas 5%.15 No 
significant difference for infection rate  was 
observed between these two closing wound 
methods. However ≤ 1% wound infection rate 
especially for septic arthritis following knee 
arthoscopies have been reported by previous 
studies.15 Despite of these decrease infection rates, 
in unfortunate cases of a deep infection, a prolonged 
postoperative IV antibiotic treatment is required. So, 
in current study, keeping that infection rate in mind, 
cortisone was castoff in all patients as a protective 
measure to minimize and reduce the inflammation 
and infection due to its anti-inflammatory 
properties. Despite of using this prophylactically in 
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our study infection rate is documented 3.1% 
cellulitis and 3.1% lymphadenitis other than over all 
low rate of infection in the studied population. 
Studies are available showing that cause of this 
infection may be due to application of tourniquet for 
unsafe time period. Previous literature showed that 
this may be due to the resulting ischemia leading to 
infection.1,16 This finding is inconsistent with our 
study. We found less infection rate using tourniquet, 
applied for controlled time (45 minutes) which is 
considered as a safe time period. Only four patients 
in each group were affected among the all patients 
who underwent surgery under time controlled 
application of tourniquet, probably showing that 
ischemia is not the sole cause for infection in our 
study.17 No previous data was found showings 
calated infection rate with use of tourniquet within 
safe time period. So, this was novel in our study that 
we used a joint parameter using, both the safe 
duration of tourniquet use and the pressure applied. 
Strength of the current study is that we tried to 
reduce prejudice attitude towards a specific 
technique by surgeons participating in the study. 
However, there were chances for bias towards 
reporting superior results for their personal/private 
cases. So, this bias was controlled by adopting 
inclusion criteria including additional hospital 
admissions, a validating scoring system and use of 
antibiotics. Weakness of the study is that for each 
procedure whether diagnostic or therapeutic, the 
postoperative immobilization and weight bearing 
status was not the same. Additionally recording of 
healing outcomes was variable with dearth of 
independent observation in grading of wound. 
 

CONCLUSION 

Both procedures are found effective for healing the 
wound and show good cosmetic results. However 
choosing sutureless technique preferably, avoids 
physical trauma in contrast to wound closed with 
stitch. Moreover it is cost effective. 
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