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AbSTRACT
Objective: The aim of this study was to evaluate the procedu-
res used by knee surgeons in Brazil for treating and rehabi-
litating anterior cruciate ligament injuries. Methods: A ques-
tionnaire consisting of 21 closed questions was developed, 
addressing topics relating to treatment and rehabilitation after 
anterior cruciate ligament reconstruction. The questionnaire 
was applied to Brazilian knee surgeons during the three days 
of the 42nd Brazilian Congress of Orthopedics and Traumato-
logy in 2010. Results: A total of 226 surgeons filled out the 
questionnaire completely. The most commonly used types of 
graft were hamstrings tendons and the central third of the ipsi-
lateral patellar tendon, which were used by 82.3% and 53.5% 
of the sample, respectively. The technique of reconstruction 
with a single transtibial band was the first preference and was 
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used by 66.4% of the participants. A period of 1 to 4 weeks 
between injury and surgical procedure was considered ide-
al by most participants (52.65%). Complaints from patients 
that the knee was ‘giving way’ or unstable and presence of 
a positive pivot shift maneuver were the most decisive fac-
tors considered in making the decision to operate the patient. 
Patient satisfaction and absence of complaints of instability 
during the postoperative period were the criteria deemed to 
be most important for the surgery to be considered a success. 
Conclusions: There are clearly evolving trends in treating and 
rehabilitating the anterior cruciate ligament in Brazil. Howe-
ver, more prospective controlled studies are needed in order 
to evaluate the clinical and scientific benefits of these trends. 

Keywords – Anterior Cruciate Ligament; Reconstruction; 
Rehabilitation; Orthopedics

INTRODUCTION

The anterior cruciate ligament (ACL) is a funda-
mental structure in the knee, given that it is important 
in limiting anterior instability and internal rotation of 
the tibia(1,2). Tearing of this structure is the most com-
mon ligament injury in the knee, when only complete 
ligament tears are taken into consideration(3). ACL 
lesions mainly affect young and active individuals 
and are characterized especially by joint instability(4).

It is widely accepted that the ACL does not heal 
adequately after injury. Surgical reconstruction is to-
day the standard treatment for athletes, and approxi-
mately 200,000 ACL reconstructions are performed 
every year in the United States, with direct costs es-
timated to be three billion dollars(4,5). 

Over the last few years, several randomized clini-
cal trials and systematic reviews have been conducted 
with the aim of improving the treatment of this lesion 
and subsequent rehabilitation. However, there is still 
no consensus in the literature on this subject(6-8).

The high incidence of this lesion and the great im-
portance of the social and economic issues relating to 
it, together with the enormous divergences that exist 
in the literature on this subject, make it extremely im-
portant to assess the approaches and trends that exist 
in Brazil regarding this topic.

The aim of this study was to assess the approaches 
and procedures used by knee surgeons in Brazil for 
treating ACL lesions. From the results of this study, it 
may be possible to delineate national trends regarding 
this subject and guide future quality studies.
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rior incision. Only 1.3% of the sample used a poste-
rior incision in the flexion crease for graft harvesting. 
Regarding the graft fixation method, the majority of 
the surgeons used a metal interference screw (32.12%) 
and a transverse pin (32.12%) in the femur; and a me-
tal interference screw (45.16%) or absorbable screw 
(45.52%) in the tibia. The reconstruction technique 
using a transtibial single band was preferred, and was 
used by 66.4% of the sample (Table 3).

Pretensioning of the graft during the operation was 
done by 77.4% of these specialists. A period of one 
to four weeks between the injury and carrying out 
the surgical procedure was considered to be ideal by 
a majority of the participants (52.65%). Preoperative 
physiotherapy was routinely prescribed by 61.9% of 
the surgeons, but there was no correlation between use 
of preoperative physiotherapy and the time that the 
surgeons considered to be ideal for carrying out the 
procedure (r = 0.004 and p = 0.94). The majority of the 
sample (65.9%) referred their patients for physiotherapy 
within the first week after the surgery, and 89.8% of the 
physicians had a postoperative rehabilitation protocol. 
Regarding brace use after the operation, 71.7% of the 
physicians did not use this. Most of the surgeons who 
used this form of immobilization after the operation 
did so for a maximum of four weeks. Intra-articular 
infiltration of anesthetic and drains used at the end 

Table 1 – Surgeons participating per region.

Center-west 26 (11.5%)

Northeast 34 (15%)

North 15 (6.6%)

Southeast 123 (54.4%)

South 28 (12.4%)

Table 3 – Technique used.

Transtibial, single band 150 (66.4%)

Transportal, single band 49 (21.7%)

Double band 27 (11.9%)

Table 2 – Reconstructions per year.

 Public Private

< 10 32 (14.2%) 45 (19.9%)

10– 20 56 (24.8%) 49 (21.7%)

20– 30 34 (15.0%) 43 (19.0%)

30– 40 16 (7.1%) 35 (15.5%)

<40 27 (11.9%) 42 (18.6%)

Not in this type of clinic 41 (18.1%) 10 (4.4%)
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MATERIAL AND METHODS

This was a descriptive study in which a questio-
nnaire was applied to a group of knee surgeons in 
Brazil. The questionnaire was drawn up and appro-
ved by the authors in such a way that it was easily 
comprehended and simple. It consisted of 21 closed 
questions that covered topics like the number of years 
of experience that the surgeon had and the annual 
number of ACL reconstructions performed, and a va-
riety of issues relating to treatment and rehabilitation 
after ACL reconstruction (Annex 1).

The questionnaire was applied to Brazilian knee 
surgeons during the three days of the 42nd Brazilian 
Congress of Orthopedics and Traumatology, in 2010. 
Only orthopedists who performed ACL reconstruction 
surgery filled out the questionnaire. In total, 241 ques-
tionnaires were filled out, of which 15 were excluded: 
three because the surgeon came from another country 
(Portugal, Bolivia and Peru) and another 12 because the 
questionnaire was filled out incompletely. In total, 226 
questionnaires were completed filled out. To resolve 
possible doubts while the questionnaires were being 
filled out, two investigators were present during the 
entire period of applying the questionnaires.

From the data retrieved from the questionnaire, 
descriptive statistics on the variables involved were 
produced to characterize the sample.

The data were analyzed using the SPSS for Windows 
software, version 16.0, using a significance level of 5%.

RESULTS

In total, 226 knee surgeons completely filled out the 
questionnaire and formed part of the sample analyzed. 
The distribution of the surgeons according to their re-
gion of origin is shown in Table 1. Regarding the sur-
geons’ length of experience, the mean was 8.7 (± 6.4) 
years, with a minimum of one year and a maximum 
of 30 years of experience. The results relating to the 
numbers of reconstructions performed per year in pu-
blic and private clinics are shown in Table 2. The types 
of graft most used were flexor tendons (gracilis and 
semitendinosus), which were used by 82.3% of the 
individuals in the sample, and the central third of the 
patellar tendon ipsilateral to the lesion (53.5%). Among 
the surgeons who used grafts from the flexor tendons, 
61.5% preferred to use a vertical anterior incision for 
graft harvesting and 22.6%, a horizontal/oblique ante-
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However, several studies have demonstrated that the-
re are no significant differences in measurements of 
ligament laxity and joint degeneration between the 
different graft types. Increasing graft laxity over time 
has been observed in different graft groups and thus 
choosing the graft continues to be at the surgeon’s 
discretion(13-15). Nonetheless, other studies (including 
a meta-analysis) have shown that reconstruction using 
the patellar tendon leads to knees with greater stability, 
with less anterior laxity and less rotational instability, 
in comparison with flexor tendons(16,17). Another study 
comparing reconstructions with these two grafts con-
cluded that grafts using the hamstring tendons present 
greater incidence of infection than do autografts and 
allografts from the patellar tendon(18). There is still no 
consensus on this topic, but it is already known that 
excellent results can be obtained with both graft types.

Other graft types that were less often cited by the 
participants, like the central third of the quadriceps 
muscle and allografts, have also shown good results 
when used in ACL reconstructions. Thus, these can be 
considered to be good alternatives in reconstructing 
this ligament(19-21).

Sensory abnormalities during the postoperative pe-
riod following ACL reconstruction, due to lesions of 
the infrapatellar branch of the saphenous nerve that 
are caused while harvesting graft material from the 
flexor tendon, may affect up to 74% of the patients(22). 
Some studies have demonstrated that the incision used 
in harvesting the graft material may influence the fre-
quency of these lesions(22,23). Even though vertical 
incisions are still the type most used in our setting, 
for harvesting grafts from the flexor tendons (61.5%), 
some studies have shown that making an oblique inci-
sion gives rise to less risk of injury to the infrapatellar 
branch of the saphenous nerve(22,23).

The fixation method most used by the surgeons was 
a transverse pin with a metal interference screw in the 
femur and an absorbable or metal interference screw 
in the tibia. In the current literature, neither of these 
methods can be defined as superior to the other, and 
both of them present good results for graft fixation in 
ACL reconstruction(24-26).

The reconstruction technique using a transtibial 
single band is still preferred in our setting (66.4%). 
However, the current trend is pointing towards re-
construction of this ligament that is more anatomical, 
which is considered unlikely to be achieved using the 

of the surgery are methods that are still little used: 
respectively, 18.1% and 29.2% of the physicians were 
using them. Meniscal suturing is also infrequently used 
in our setting, such that 68.1% of the surgeons did 
not do this. Complaints of dislocation or instability 
by the patient and presence of a positive pivot-shift 
maneuver in the physical examination were the factors 
considered to be the most important determinants 
in deciding whether to operate the patient. Patient 
satisfaction and absence of complaints of instability 
after the operation were the criteria judged to be most 
important among this sample for considering that the 
surgery was successful. In relation to athletes’ return 
to sports activities, 88.9% considered that a period of 
six months or more would be ideal. When the surgeons 
were asked about the need to perform surgery on a 
patient with the same level of activity as themselves, 
92% of them said that they would indicate ACL 
reconstruction as the treatment option. When they 
were asked about surgery in the event of tearing 
their own ACL, 90.7% of the interviewees replied 
that they would accept the procedure. There was a 
significant correlation between the responses to these 
two questions (r = 0.24 and p = 0.0001). 

DISCUSSION

Some studies that aimed to evaluated perspectives 
and trends relating to treatment and rehabilitation of 
patients with ACL injuries were found in the litera-
ture(9-11). However, no such studies were found in the 
Brazilian literature. However, one study was recently 
conducted in Brazil with the aim of evaluating the 
treatment methods used in cases of lateral twisting 
of the ankle(12).

In evaluating the distribution frequencies of the 
participating orthopedists according to their region of 
Brazil, we noted that participants from the southeas-
tern region predominated, even though the study was 
conducted in the central-western region (in Brasília). 
We believe that that this may have occurred because 
there are greater numbers of knee surgery specialists 
in this region of Brazil.

It was seen in this study that the types of graft most 
used by Brazilian surgeons were the flexor tendons 
(gracilis and semitendinosus) and the central third of 
the patellar tendon ipsilateral to the lesion. These were 
also the grafts most used by orthopedists in the United 
Kingdom in a similar study conducted in 2001(11). 
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transtibial technique, according to some studies(27,28). 
Nevertheless, the theory that reconstruction with a 
double band would be superior to reconstruction with 
a single band is not supported, and even more so when 
this single tunnel is positioned more horizontally, as 
is done in the transportal technique(29,30). Thus, there 
is now a need for further randomized clinical trials of 
good quality on this subject.

Pretensioning of the graft during the operation was 
performed by 77.4% of the specialists, even though 
it is stated in the literature that there are no postope-
rative differences between groups with and without 
pretensioning of the graft(31,32).

A period of one to four weeks between the injury 
and performing the surgical procedure was consi-
dered to be ideal by the majority of our participants 
(52.65%). However, in another study, the majority of 
the orthopedists in the United Kingdom considered 
that the ideal was a period of between one and six 
months before performing the surgery(11). This diffe-
rence probably occurred because no consensus has yet 
been reached in the worldwide literature regarding this 
topic. A systematic review did not find any differen-
ces in the results between patients who were operated 
early (< three weeks) or later on (> six weeks)(33). 
One interesting point that we found was that although 
most of the surgeons considered that a period of one to 
four weeks was ideal, only 7.6% of them were able to 
carry out their operations within this period in public 
clinics, and only 47.9% in private clinics. This shows 
the difficulty that orthopedists face in conducting tre-
atments on patients in public clinics, which are often 
overloaded. This is also seen to some extent in private 
clinics, probably due to difficult relationships with me-
dical insurers and patients. Thus, approximately 38% 
of the patients at public clinics undergo surgery more 

than one year after the injury, even though it is now 
known that a prolonged wait for surgery may cause 
additional cartilage and meniscus injuries(34).

Regarding postoperative brace use, 71.7% of the 
physicians did not use them, which is supported by 
the current literature, in which use of functional bra-
ces after ACL reconstruction is not recommended(35). 
The same results were found in the United Kingdom, 
where only 30% of the orthopedists immobilized their 
patients after the operation(11).

Intra-articular infiltration of anesthetic and use of 
drains at the end of the surgical procedure are me-
thods that are still little used in Brazil. Two randomi-
zed controlled studies have shown that routine use of 
drains after ACL reconstruction is not recommended, 
since no significant differences were found in the re-
sults. Moreover, drain removal is uncomfortable for 
the patient and is not risk-free(36,37). On the other hand, 
another study demonstrated that use of intra-articular 
analgesia after the operation has a significant effect 
regarding reduction of the patient’s use of medication 
over a 24-hour period, and that this effect is greater 
among male patients(38).

Meniscal suturing is still infrequently performed in 
our setting (32%). This is probably due to the high cost 
of the material used in most meniscal suturing techni-
ques, and the greater difficulty in this treatment techni-
que, compared with partial meniscectomy.

CONCLUSION

This study demonstrates that clear trends regarding 
ACL treatment and rehabilitation exist in Brazil. Ho-
wever, more controlled prospective studies are needed 
in order to evaluate the clinical and scientific benefit 
of these trends.
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City/state:______________________________________________

1 – Number of years of experience in ACL surgery:__________ years

2 – How many ACL reconstructions do you perform per year?
Number per year Public clinic Private clinic
      < 10          �          �
      10-20          �          �
      20-30          �          �
      30-40          �          �
      >40          �          �
3 – Type of graft that you use:
� Central 1/3 of patellar tendon on same side
� Central 1/3 of contralateral patellar tendon
� Gracilis and semitendinosus flexor tendons
� Allograft: graft from cadaver bank
� Synthetic graft
� Semitendinosus flexor tendon
� Others
4 – When you use flexor grafts, which surgical route do you use to
      harvest them:
� Vertical anterior incision
� Horizontal/oblique anterior incision
� Posterior/flexion crease incision
5 – Type of fixation used:
    Femur Tibia
Endobutton      �   �
Metal interference screw     �   �
Transverse pin        �   �
Screw (post)      �   �
Staples (AGRAF)      �   �
Absorbable interference screw    �   �
6 – Technique used:
� Transtibial, single band
� Transportal, single band
� Double band
7 – Do you perform pretensioning of the graft during the operation?
� Yes � No
8 – Time that elapses between injury and surgery:
The amount of time that you judge to be ideal
The real waiting time in public and private clinics
  Ideal Public Private
Up to 7 days   �   �    �
1-4 weeks   �   �    �
4-12 weeks   �   �    �
12-24 weeks   �   �    �
6 months-1 year   �   �    �
> 1 year    �   �    �
9 – Do you routinely refer your patients to undergo preoperative  
      physiotherapy?
� Yes � No
10 – Do you have a postoperative rehabilitation protocol?
� Yes � No
11 – Do you use a postoperative brace on your patients?
�  Yes � No
12 – If YES, for how many weeks?
� 1   � 2   � 3   � 4   � 5   � 6   � >6weeks

13 – Do you perform intra-articular infiltration of anesthetic/corti-
coid at the end of the surgical procedure?

� Yes � No
14 – If you had a torn ACL, would you accept undergoing surgery?
� Yes � No
15 – Do you use a postoperative drain?
� Yes � No
16 – When do you refer your patients for physiotherapy during the 

postoperative period?
� Immediately after discharge from hospital
� 1 week after the operation
� 2 weeks after the operation
� 3-4 weeks after the operation
� > 4 weeks after the operation
17 – In patients with ACL injuries, how many meniscal sutures do 

you perform per month?
� None    � 1    � 2    � 3    � > 3
18 – Factors that determine your decision on whether to operate on 
       a patient:
   Absolute      Important       Irrelevant
1 – Positive Lachman      �           �     �
2 – Positive pivot-shift      �           �     �
3 – Complaint of dislocation/
      instability       �           �     �
4 – Patient’s desire to return
      to sports activity
      at the same level      �           �     �
5 – Protection of the menisci/
      chondral surface      �           �     �
6 – Failure of conservative
      treatment       �           �     �
7 – ACL tear seen on
     arthroscopy       �           �     �
8 – Patient’s age       �           �     �
19 – Criteria that you judge to be important in considering whether 

the surgery was successful:
   Absolute       Important      Irrelevant
1 – Minimal pain or
      absence of pain       �           �     �
2 – Return to everyday
      activities without symptoms �           �     �
3 – Complete return to sports
      activities            �           �     �
4 – No complaints of
      instability       �           �     �
5 – Complete range of motion
      in operated knee      �           �     �
6 – Negative Lachman      �           �     �
7 – Negative pivot-shift      �           �     �
8 – Patient satisfaction      �           �     �
20 – How much time do you consider that athletes should ideally 

wait before returning to sports activities after the surgery?
� 4 months    � 5 months    � 6 months    � > 6 months
21 – Would you recommend ACL reconstruction surgery for a patient 

with the same level of activity as you have?
� Yes � No

Annex 1 – Questionnaire on surgery and rehabilitation of anterior cruciate ligament (ACL) lesions.
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