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INTRODUCTION
Anterior cruciate ligament reconstruction (ACLR) 
is one of the most common operations performed 
worldwide.[1] Although the complication rate following 
ACLR is less, ranging from 1% to 15% in various literature, 
hemarthrosis is one of the common complications that can 
affect its outcome.[2,3] Drains have been commonly used in 
orthopedics to evacuate hematoma with the presumption that 
it will decrease post-operative swelling, pain, and infection 
and facilitate early rehabilitation; however, the use of drains 
is guided by anecdotal evidence rather than based on proper 
clinical study.[4] Furthermore, the use of intra-articular drain 
following ACLR is controversial. There are only a few studies 
in the literature comparing drain versus no drain following 
ACLR. Most of these studies do not support the routine 
use of intra-articular drain following ACLR.[4-7] However, 
there are surgeons who routinely use drain following ACLR 
fearing local complications such as hematoma and infection. 
Hence, we planned a study to evaluate the usefulness of intra-
articular drain following ACLR.
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The purpose of this study was to evaluate whether the use of 
an intra-articular drain following ACLR compared with the 
use of no drain will have benefits in terms of pain, swelling, 
and range of motion (ROM).

MATERIALS AND METHODS
This was a prospective and randomized comparative 
study conducted at Ashok Kumar Banskota Center for 
Arthroscopy, Sports Injuries, and Regenerative Medicine, 
B&B Hospital over a period of 11  months (August 15, 
2021–July 15, 2022). The Institutional Review Committee 
(IRC) approval was obtained from B&B IRC (Ref 
no-  IRC_2021_08_23_04). All the patients presenting 
to the AKB center for arthroscopy, sports injuries, and 
regenerative medicine for arthroscopic ACLR meeting 
the criteria were included in the study. Patients with a 
previous history of any knee surgery, revision anterior 
cruciate ligament (ACL) surgery, bleeding disorders or 
in anticoagulation medicine, and ACL surgery with other 
procedures requiring prolonged immobilization were 
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excluded from the study. Informed written consent was 
taken. The sample size was calculated using G*power 
software with the power of the study to be 80%, probability 
error of 5%, and effect size of 50%.[8] A total of 128 patients 
were enrolled in the study. The patients were randomized 
into two groups: The no-drain group and the drain group 
using computer-generated numbers. Keeping an allocation 
ratio of 1:1, each group was allocated 64 patients.
All surgeries were performed by surgeons trained in 
arthroscopic surgery. The technique used was standard 
trans-portal anatomic ACLR. In the drain group, a 14FG size 
disposable suction drain (ROMOVAC) was inserted through 
Anteromedial (AM) portal under direct visualization 
through the Anterolateral (AL) portal [Figure  1]. Drain 
fixation was done by two limbs of suture Prolene 2-0 that 
was used to close the AM portal. The drain was removed 
after 24  h. Both groups of patients underwent the same 
rehabilitation protocol.
Patients were examined on the 3rd  and 14th  post-operative 
days. VAS score, ROM, and suprapatellar girth were 
recorded. ROM was measured in terms of flexion loss and 
extension loss as compared to the contralateral limb. The 
suprapatellar girth was measured at the superior pole of the 
patella and the difference as compared to the contralateral 
limb was recorded. Other complications such as infection 
and hematoma will be documented and compared between 
these two groups.
All data were recorded in a Microsoft Excel chart. Data 
analysis was done using the Statistical Package for the 
Social Sciences (SPSS) version  24. Descriptive statistics 
in the form of mean and standard deviation were used for 
continuous variables and proportion for categorical variables 
to characterize the study sample. Paired t-test and Chi-square 

tests were used for inferential analysis. Statistical significance 
was set at P < 0.05.

RESULTS
One hundred and twenty-eight cases were enrolled in this 
study. Thirteen patients were lost to follow-up at 2  weeks 
with four in the no-drain group and nine in the drain 
group; thus, these cases were excluded from the study. The 
remaining 115 patients were subjected to final analysis with 
60 patients in the no-drain group and 55 patients in the drain 
group. The demographic variables were comparable in both 
groups [Table 1]. There was no significant difference in terms 
of additional meniscal procedures in both groups, as shown 
in [Table 1] making both groups comparable.
The mean VAS score [Table 2] in the drain group was slightly 
higher than the no-drain group on both the 3rd day (3.65 vs. 
3.47) and 14th  day (1.70  vs. 1.57). However, the difference 
was not statistically significant. ROM [Table 3] was assessed 
in terms of flexion loss and extension loss as compared to 
other limbs. There was no significant difference in flexion 
loss between the drain group and the no-drain group both 
on the 3rd day (47.27 vs. 46.33) and 14th day (17.27 vs. 17.58). 
Similarly, there was no significant difference in extension 
loss between the drain group and no-drain group both 
on the 3rd  day (5.09  vs. 4.92) and 14th  day (0.73  vs. 0.50). 
Suprapatellar girth [Table  4] also showed no significant 
difference between these two groups both on the 3rd  day 

Figure  1: Placement of drain through AM portal under direct 
visualization by scope through AL portal. Inset: arthroscopic 
view of drain placed in suprapatellar pouch, AM: Anteromedial, 
AL: Anterolateral, AAM: Accessory anteromedial.

Table 1: Demographic variables.

DRAIN (55) NO DRAIN (60) P-value

Age 27.76±8.63 29.85±7.88 0.479
M:F 50:5 49:11 0.15
MOI

Sports 37 35 0.49
RTA 10 14
Fall 8 11

Injury surgery 
interval

13.67±22.76 22.86±29.13  0.08

Procedure
ACLR 26 33 0.40
ACLR+meniscal 
procedure

29 27

ACLR: Anterior cruciate ligament reconstruction, RTA: Road traffic 
accidents, M: Male, F: Female, MOI: Mode of injury. The number within 
the parenthesis denotes the frequency

Table 2: VAS score.

VAS Score DRAIN NO DRAIN P-value

3rd Day 3.65±1.31 3.47±1.22 0.91
14th Day 1.70±0.92 1.57±0.82 0.45
VAS: Visual analogue scale
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(2.70 vs. 3.02) and 14th day (1.35 vs. 1.34). There was one case 
of tense hemarthrosis in the no-drain group on day 3. There 
was one case of graft site infection in each group.

DISCUSSION
ACLR is a common and reproducible procedure with very 
few complications.[1] Hemarthrosis is one of the common 
complications in ACLR surgery which can affect the post-
operative outcome.[1,3] Various methods have been employed 
to reduce post-operative hemarthrosis that includes the use 
of drain, compressive dressing, and tourniquet use; however, 
hemarthrosis is the most commonly reported complication.[3]

There are many theoretical advantages of using a drain. It 
decreases the rate of formation of hemarthrosis. Hemarthrosis 
is said to have a toxic effect on articular cartilage. It has also 
been associated with increased scar formation, decreased 
ROM, and synovitis.[9] On the other side, the use of drains 
has been associated with increased wound contamination 
and bacterial proliferation in surgical wounds.[9]

There are few studies on the use of drain during ACLR. 
Most of these studies do not favor the use of drain following 
ACLR.[7] However, there are surgeons who routinely use 
drains following ACLR fearing local complications such 
as pain, swelling, and infection. However, the use of drain 
is guided by anecdotal evidence rather than proper clinical 
study.[4] We conducted this study to evaluate the usefulness 
of drain following ACLR in terms of VAS score, ROM, and 
suprapatellar girth.
In this study, we did not find a significant difference in VAS 
score between the two groups both on the 3rd day and 14th day. 
This finding was similar to the study done by McCormack 
et al.[4] and Straw et al.[5] who did not find significant 
differences in VAS scores between the two groups. Another 
study done by Dhawan et al.[6] showed statistically significant 
decreased VAS score in the non-drain group in the early post-
operative period (day 1, day 3, and day 5); however, on day 
7, there was no significant difference in VAS score between 
the two groups. In our study, also we did find increased VAS 

scores in the drain group both on the 3rd  day and 14th  day; 
however, the difference was not statistically significant. The 
increased pain in the drain group may be attributed to pain 
from the portal site or foreign body response.
There was no significant difference in ROM measured 
in terms of flexion loss and extension loss between the 
two groups both on the 3rd  day and 14th  day in our study. 
This finding was similar to the study done by McCormack 
et al.[4] and Dhawan et al.[6] who did not observe a significant 
difference in ROM between the drain and non-drain groups. 
A similar study done by Straw et al.[5] showed significant 
improvement in ROM in the drain group up to 2 weeks but 
the difference was not significant at 4 weeks.
In our study, suprapatellar girth was higher in the no-drain 
group on day 3 as compared to the drain group; however, 
the difference was not statistically significant both on day 
3 and day 14. This finding was similar to the study done by 
McCormack et al.[4] and Dhawan et al.[6] In a similar study 
done by Straw et al.,[5] there was a significant increase in 
suprapatellar girth at 2  weeks but no significant difference 
was observed at 4 weeks and 6 weeks.
One of the theoretical advantages of using a drain is to reduce 
the rate of infection. In our study, we did not have intra-articular 
infection but there was one graft site infection in each group 
which subsided after debridement and antibiotic use. There is no 
study in the literature which has compared the rate of infection 
in the drain versus the no-drain group following ACLR.
There was one case of tense hemarthrosis on day 3 in the 
no-drain group in our study which subsided after needle 
aspiration. In the study done by McCormack et al.,[4] two 
cases in each group required knee aspiration.

Limitations

This study has several limitations. Thirteen patients have 
to be excluded from the study as they did not come for 
follow-up on the 14th day. The drop-out rate was higher than 
expected which could have changed the results. The evaluator 
could not be blinded in this study, which may have led to 
evaluation bias. Painkiller requirement could have been 
another clinically important variable to study which was 
not recorded in this study. The aim of this research was to 
evaluate short-term outcomes; hence, patients were followed 
for up to 14  days only. A  long-term follow-up would have 
elaborated on the complications in detail.

Table 3: ROM.

ROM Day 3 P-value Day 14 P-value
Drain No drain Drain No drain

Flexion loss 47.27±9.99 46.33±9.78 0.74 17.27±9.66 17.58±6.85 0.12
Extension loss 5.09±5.22 4.92±5.32 0.57 0.73±1.77 0.50±1.51 0.14
ROM: Range of motion

Table 4: Suprapatellar girth.

Suprapatellar girth DRAIN NO DRAIN P-value

3rd Day 2.70±0.82 3.02±0.92 0.96
14th Day 1.35±0.55 1.34±0.60 0.83
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CONCLUSION
The mean VAS score in the drain group was slightly higher 
than the no-drain group both in the 3  days (3.65  vs. 3.47) 
and 14 days (1.7 vs. 1.57) follow-up. However, the difference 
was statistically not significant. Similarly, suprapatellar girth 
and ROM were also comparable in both groups during the 
follow-up period. One graft site infection was found in each 
group. Based on our data, routine use of intra-articular drain 
is unnecessary following ACLR.
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