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Functional QOutcomes in ACL Reconstruction: A Randomized Controlled
Trial Comparing All-Inside and Transportal Techniques

Harshal Sakale’, Raj Kiran Moti', Alok Chandra Agrawal1 , Bikram Kesari Kar', Dushyant Chauhan’,
Ankit Kumar Garg'

Learning Point of the Article:
The study reinforces that both All-Inside (AI) and Transportal (TP) ACL reconstruction techniques offer comparable functional
outcomes, as measured by IKDC scores and range of motion.

Introduction: The two techniques to fix a torn ACL are the Transportal and All-Inside Techniques. However, the argument about which
method is better for functional outcomes keeps going on. The aim was to look at how well these two treatments worked and their effects. We
hypothesized that All-Inside and Transportal ACL reconstruction procedures would yield similar functional results.

Materials and Methods: The study included 45 patients with ACL insufficiency from AIIMS, Raipur, India. Half of each ACL approach was
represented by 22 Al and 23 TP participants, randomly assigned to each group. Preoperative and post-operative VAS, IKDC, and range of
motionwere determined at 1, 3, and 6 months. The study used IBM SPSS v20 for Data Analysis, comparing two groups usinga t-test. P < 0.05 was
fixed for Statistical significance.

Results: The study was dominated by young males (86.7%, 1830 years), mainly students (44.4%). Comparable IKDC scores over time (P =
0.628); significant VAS score difference (P = 0.001). A similar movement range (P = 0.153) was observed. Al group had slightly smaller grafts
(non-significant, P = 0.235). Similar Lachmann Grade distributions pre- and post-surgery; no significant post-operative complication in either
group.

Conclusion: When comparing the methods’ functionalities, no statistically significant gaps emerged. All-Inside approach preserves bone and
gracilis tendon, reduces post-operative pain, and strengthens knee flexors. Although, early rehabilitation favors all inside, both methods are
equally effective over time. In comparison to the traditional Transportal Technique, All Inside has a greaterlearning curve and costs more.
Keywords: ACL Reconstruction, anterior cruciate ligament, Transportal Technique, All-Inside Technique, tibiofemoral joint, randomized
controlled trial, knee surgery etc.

Introduction

The ACL prevents the tibia from sliding anteriorly relative to the
femur, ensuring appropriate knee function. Patients with ACL
tears undergo ACLR, a surgical technique that fixes knee stability
and function using a graft from the patient or a donor. ACL tears
are prevalent in sports [ 1]. In addition to physical activities, road
traffic accidents (RTA) contribute to ACL injuries in India [2].

According to Brophy, around 2 hundred thousand ACLRs are
performed annually in the US [3]. Surgical procedures cost close
to $20,000 each, totaling $4 billion annually. The ACL injury
incidenceis equally significantin non-athlete individuals [4].

Tearing an ACL not only hinders the patient’s ability to do
everyday tasks but also potentially creates significant financial
and medical challenges. Previous study indicates that a

Access this article online

Website:
ebsite Dr. Raj Kiran Moti

WWW.,jocr.co.n

Dr. Harshal Sakale

Author’s Photo Gallery

El

Dr. Alok Chandra Agrawal

Dr. Bikram Kesari Kar

Dr. Dushyant Chauhan

Dr. Ankit Kumar Garg

DOI:
https://doi.org/10.13107 /jocr.2024.v14.i11.4978 Address of Correspondence:

Dr. Harshal Sakale,

E-mail: harshal2082 @rediffmail.com

'Department of Orthopaedics, AIIMS, Raipur, Chhattisgarh, India.

Department of Orthopaedics, All-India Institute of Medical Sciences, Raipur, Chhattisgarh, India.

Submitted: 02/08/2024; Review: 15/09/2024; Accepted: October 2024; Published: November 2024

DOTI: https://doi.org/10.13107/jocr.2024.v14.i11.4978

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License https://creativecommons.org/licenses/by-nc-
sa/4.0/, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms

© 2024 Journal of Orthopaedic Case Reports| Published by Indian Orthopaedic Research Group




Sakale H, etal

www.jocr.co.in

Figure 1: (a) Graft is prepared, and fixed on
two sides with adjustable loops length is
measured usingascale.

significant proportion (31%) of the individuals with ACL
injuries had a notable level of autonomous walking disability
[S]. In addition, 44% of these patients had moderate to severe
impairments in their ability to conduct daily basic activities.
Furthermore, a significant majority of individuals, namely 77%,
had the inability to resume their athletic endeavor’s at the same
degree of intensity after their accident. There is a link between
ACL damage and a greater incidence of knee osteoarthritis,
which might lead to a reduction in mobility and independence
[6, 7]. It has also been found that sportspersons who have had
ACL torn are more likely to display symptoms of knee
osteoarthritis early than their non-athletic counterparts [8].
The prevalence of ACL damage remains uncertain, as shown by
Meisterling etal. [9].

\ .'

Figure 2: The tibial tunnelis prepared using a tibial zig angled at 55°. Flip cutter is used for the
retrograde drilling of the tibial socket. To prevent soft tissue from getting in the way, both the
femoral and tibial loops are taken out through anteromedial port.

According to Holm [10], despite undergoing surgical repair, a
significant proportion of persons, roughly 79%, experience the
development of knee osteoarthritis. In addition, after 2 years,
about 20% of these individuals suffer from reinjury. The high
expense of medical care and the dread of a second injury or the
onset of arthritis have raised the stakes in the sporting world.
Approximately 25% of young individuals who have ACL
damage may encounter a subsequent ACL injury throughout
their athletic endeavor’s. In addition, these athletes tend to
spend a greater amount of time on the disabled list (DL),
around 50% more than their counterparts who did not
previously sustain a knee injury. Despite the continuous study
aimed at identifying the contributing variables to possible knee
injuries in athletes, the occurrence of such injuries persists, and
the existing management and preventative methods prove

4
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Figure 3: (a, b) Graftis being passed through the femoral suture loop and pulled through the femoral socket. (c, d) The endo button goes through the

tunnel, and the graftis pulled till the flip occurs at the femoral cortex.
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Figure 4: (a, b, and c) Graftis pulled through the tibial socket, and an adjustable button system is used to seat the graft, (d) Graftis secured with the ABS in the

tibial side.

ineffective. Consequently, the occurrence of a knee injury,
particularly one affecting the ACL, has a significantinfluence on
subsequent athletic performance. There is a pressing need for a
precise functional assessment instrument and intervention to
effectively address the current trend of injuries and ascertain the
elements that contribute to athletes” susceptibility to such
injuries.

The investigation aims to compare the functional outcomes
(Range of Movement, Pain employing the VAS scale, subjective
functional results using the IKDC score) of the Transportal
Technique and All-Inside Technique in patients undergoing
arthroscopic ACLR.

Materials and Methodology

The design of the study is a randomized control trial and

Xrays-All
Inside
Technique

Inside
Technique

Xrays-.
Transportal
Technique

Figure S: Preoperative and post-operative X-rays of cases.

randomization was achieved using a table of random numbers.
The study was conducted for a period of 2 years after obtaining
ethical clearance approval, sample collection — 12 months,
follow-up — 6 months. The population of the study consisted of
all patients who presented in the Department of orthopedics
with ACL insufficiency after meeting the inclusion and
exclusion criteria. The functional outcomes were assessed with
IKDC scores, VAS Scores, and range of movement (Gauged by
Goniometer).

Participants

Patients with Torn ACL (Imaging and clinically Diagnosed)
were recruited for between the age group of 18-45 years, were
willing to give consent, and had Grades II to III and the
Insufficiency was symptomatic. The study was gathered at the
Department of Orthopedics. The participants were then
allocated to study group I (AIT) and group II (TPT) as per the
table of random numbers to achieve randomization.

<H2>Exclusion criteria

Subjects were excluded on these points: (I) Not willing to study,
(ii) Diabetes, hypertension, immunosuppressive disorders,
Bleeding disorders, (iii) Multi ligament injury, (iv) Signs of
infection, and (v) ACLinjury associated with fracture.

Interventions
AllInside ACL reconstruction

The All-Inside Technique involves creating tunnels and placing
the graft entirely from within the joint. Lubowitz et al., [11]
used the GraftLink approach to create a “second-generation All-
Inside ACLR” method. The retrograde drilling technique
necessitates the creation of distinct tibial and femoral sockets,
which are then secured using “cortical suspension button
devices on both the tibia and femur” for graft fixation. The graft
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Figure 6: (a, b, and c) Graftis pulled through the tibial socket, and an adjustable button system is used to seat the

graft, (d) Graftis secured with the ABS in the tibial side.

construct distinguishes the current method from its
predecessors. A graft preparation station is used to aid in the
suturing of a “quadrupled tendon” into a loop shape, which is
then attached to a suspensory fixation device on both ends,
similar to the connecting chain links. The approach described
by McCarthy et al. [ 12] has been modified to perform ACLR in
“skeletally immature individuals” with epiphyseal involvement.
GraftLink, the current Al ACLR method, owes much to the
advancement of 2nd-gen “cortical suspensory fixation devices.”
These tools include movable graft loops that, after the button is
turned, attach the graft to the cortex by drawing it into the
socket. To ensure that as much of the graft as possible is
incorporated into the socket, this tool enables tensioning of the
graftafterithasbeeninserted.

The use of sockets, as opposed to whole bone tunnels,
conserves bone integrity, a factor that might be advantageous in
scenarios necessitating future revision reconstruction or in the
context of numerous ligament reconstruction procedures.
Furthermore, it has been suggested by Benea et al. [13] that
employing this approach may lead to a decrease in post-
operative discomfort and edema due to the avoidance of any
damage to the extra-articular cortices and periosteum. The
other advantages of this ACLR technique include bone
preservation technique, requiring a shorter graft length
compared to the Transportal Technique, facilitated graft
tensioning through suspensory fixation devices, and improved
cosmetic appearance. The All-Inside Technique has been
identified as having several notable drawbacks. Firstly, it
presents a steep learning curve due to its inherent technical
complexity. Second, there is a potential risk of the graft
“bottoming out,” which canlead to insufficient tension. Last but
not least, the expensive nature of this method may be traced
back to the need for a special retrograde drill targeting
equipment for each tunnel.

The patient is placed in a face-up posture after receiving
spinal/epidural anesthesia. One of the tourniquet’s posts goes
just outside the knee. To maintain a knee bend of around 90
degrees, afootrollisused. Diagnostic tests are performed.

Table 1: Demographics of the studies individuals
Mean £ SD || Median (IQR Min-Max
Variable ORe; (%)S I Median (1GR) [| a

Groups

All-Inside 22 (48.9)

Standard 23(51.1)

Age (Years) 12;.01;_2 ;ﬁ: || 28.00 (24.00-34.00) | |

Age

18 to 30 Years 27 (60.0)

31 to 40 Years 13 (28.9)

41 to 50 Years 5(11.1)

. . Gender

Diagnostic ke 39(86.7)
arthroscopy is feooi 6(133)
done. ACL tear [occypation
is confirmed. [student 20 (44.4)
O t h e r [Businessman 10(22.2)
associated |Labor 7(15.6)
ligament tears | Housewife 3(6.7)
like PCL and Teacher 3(6.7)
collaterals are [Priver 1(2.2)
checked for Engineer 1(2.2)
their integrity. Diagnosis

Right 26 (57.8)
Meniscus are

Left 19 (42.2)

then probed for
any tears and
also, and we check for RAMP lesions. Once the diagnosis is
confirmed, we go to the next step of graft preparation.

Preparation for graftharvest

The incision is made at a location that is one finger’s width
below and one finger’s breadth medial to the tibial tuberosity.
Pes ansarinus is identified. Gracilis is proximal whereas
semitendinosus is found to be distal. Usually in All-Inside
Techniques, harvesting semitendinosus alone serves the
purpose. In case the graft is not in adequate length/diameter,
Gracilis can also be harvested. Muscle coverings over the graft
are then removed using a scale/blade giving attention not to
damage the graft. Once muscle tissues are peeled off, the graft is
then placed in an antibiotic-loaded normal saline. The two tight
ropes (end button) are kept hold on both sides of the graft
preparatory station. Then graft is passed through both loops
until it is quadrupled. The two free ends are then sutured
together. The knot should be on the inside loop. The graft is
secured on both ends using vicryl and knots are made to sit
inside the graft. Graft length and diameter are measured usinga
scale and graft size block. A graft with a double or triple-loop
configuration can be made measuring about 6.5 cm in length
and possessing aminimum diameter of 8 mm (Fig. 1).
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Table 2: Analysis of the Two Groups’ IKDC Score VAS Score and Range of movement
Development, IKDC-Both groups showed significant changes in IKDC score over time. The
difference was significant in 1st month and 3rd month. In the end, neither group had
significantly different score improvements from the other (P = 0.628).

VAS-“All-Inside” had lower VAS ratings at 1st and 3rd-month. Scores changed significantly for
both groups. Overall, the “All-Inside” group showed a considerably higher VAS change than the
“Standard” group (P = <0.001).

VAS-“All-Inside” had lower VAS ratings at 1st and 3rd-month. Scores changed significantly for
both groups. Overall, the “All-Inside” group showed a considerably higher VAS change than the
“Standard” group (P = <0.001).

P value for comparison of the two
) Standard Mean ) X
IKDC Score All-Inside Mean SD - groups at each of the time points
(Wilcoxon Mann-Whitney Test
Preoperative 36.27 (3.88) 36.90 (4.70) 0.197
1st month 26.91(2.72) 24.57 (3.92) 0.008
3rd months 38.36 (3.92) 36.06 (6.64) 0.034
6th months 56.59 (4.25) 56.09 (6.97) 0.954
P value for comparison of the two
VAS score Group groups at each of the timepoints
(Wilcoxon Mann-Whitney Test)
All-Inside Standard
Mean (SD) Mean (SD)
Preoperative 3.59 (0.59) 3.61(0.78) 0.99
1st month 4.50 (0.74) 5.70 (0.88) <0.001
3rd months 3.68 (0.72) 4.17 (0.72) 0.028
6th months 1.82(0.59) 1.91(0.90) 0.817
P value for comparison of the two
Range of . .
Group groups at each of the timepoints
Movement X .
(Wilcoxon Mann-Whitney Test)
All-Inside Standard
Mean (SD) Mean (SD)
Preoperative 128.64 (7.10) 125.22 (6.65) |0.1
1st months 105.45 (10.11) 108.70 (9.68) [0.156
3rd months 128.64 (12.83) 129.13 (13.45) |0.618
6th months 135.91 (10.98) 136.52 (11.12) (0.474
Range of movement-No statistically significant differences existed between groups at any time.
The range of Movement changed significantly in both groups. There was no statistically
significant difference in Range of Movement across cohorts.

Tranportal ACL reconstruction

Song et al. [14] noticed that the femoral tunnel length is
comparatively shorter when contrasted with the transtibial
femoral tunnellength.

Due to its potential to construct a femoral tunnel that is more
exact in terms of anatomical alignment, the Transportal
Technique in ACL repair has been supported as a preferable
alternative to the standard transtibial operation [15, 16].
Compared to the transtibial method, the Transportal approach
positions the femoral tube with more accuracy, as shown by
Songetal. [14] There are issues with the ACL graft and femoral
tunnel forming a steep angle during knee extension, as pointed
up by Song et al. [14]. A shorter “femoral tunnel length” is a
possible downside of the Transportal approach utilized in
ACLR, asindicated by many studies [17,18].

The All-Inside approach was followed for both patient
positioning and diagnostic arthroscopy.

Graft harvesting and preparation: A 4 to 5-cm oblique vertical

incision was given over just the medial and just below to tibial
tuberosity. Using a tendon stripper, STG is isolated and
extracted. Muscle coverings over the graft are removed using a
scale/blade. The graft is then placed in the graft preparatory
station. One end is fixed whip suture using ethibond followed
by the other end. Depending on the diameter we opt for, usually
8 mm/9 mm we triple/quadruple the graft. Graft length and
diameter were checked using a scale and graft size block.
Endobutton is then fixed to the one end of the graft (femoral
side) using a tight knot with ethibond. A graft is then passed
through the loop; the graft is made with triple/quadruple
strands as per the diameter of the tunnel (Fig. 2-5)

The functional outcomes of each group were assessed using the
IKDC scores, a patient-completed instrument comprising two
items on sports activities, seven items on knee function, and
two items on knee symptoms. The possible score is one
hundred, with zero representing the worst symptoms or lowest
function, and one hundred representing the highest function.
The intensity of the pain was measured using VAS scores, where
0 indicates “no pain” and 10 indicates “pain as severe as it gets.”
Patients’ range of motion was quantified through the utilization
of a goniometer. The assessments were conducted one, three,
and sixmonths after the procedure. (Fig. 6).

Samplesize

By calculating the standard deviation, the sample size was
determined and (d) minimum difference was detected for the
mean of flexion deficit results at follow-up after surgery taken
from the previous study [19] where Mean + SD for
Conventional (Transportal) Group was 24.16 + 18.45 and All-
Inside Groupwas 13.38+11.87.

N=2%(Za+Zp)2xc2 /82

Substituting the values in the formula we got a sample size of 30
for 2 groups. Fortunately, a greater number of participants
enrolled in the study. A total of 45 patients were included in the
study 22 in the AIT group and 23 in the TPT Group.

Dataanalysis

IBM SPSS Statistics for Windows, version 20, was utilized for
the statistical analysis. Following a summary, the data were
subsequently presented. In the case of continuous variables, the
mean (+ SD) was used. Proportions were used to represent
categorical variables. To analyze qualitative variables, the
unpaired t-test and Mann-Whitney test were utilized. When
analyzing qualitative variables, the Chi-square test or Fisher’s
exact test was utilized. The criterion for determining
significance was P < 0.05.

Journal of Orthopaedic Case Reports | Volume 14 | Issue 11 | November 2024 | Page 232-239




Sakale H, etal

www.jocr.co.in

Results

Half of the patients were randomized to “All-Inside” and half to
“Standard”. The average age was 29.18, with most participation
18-30. Males (86.7%) and diverse occupations were
represented, with students (44.4%) being the largest. The
diagnosis was equally even between right (57.8%) and left
(42.2) limbs (Table 1).

Both groups showed significant changes in scores over time.
The difference was significant in 1st month and 3rd month. In
the end, neither group had significantly different score
improvements from the other (P = 0.628) (Tables 3-5S). There
was no statistically significant difference observed in the ages of
patients (P = 0.117), median age of participants between the
genders (P =0.414), and distribution of graft sizes (P = 0.235).
The Chi-Squared Test reveals a statistically significant
discrepancyin the distribution of grafts (P <0.001) (Table 2).

Discussion

ACL injuries are rising among young individuals and non-
contact athletes. The ACL wreckage is currently considered a
serious ligament injury because of its impact on physical health
and financial burden on the active population. The study
comprised 45 ACL rupture patients, 22 of whom were
randomly assigned to All Inside and 23 to Standard
(Transportal). About 65 ACL-torn patients visited the
department throughout this investigation. After fulfilling the
inclusion and exclusion criteria, 45 were chosen. The bulk of
patients (44.4%) were students, indicating that they are the
most physically active and prone to injuries. The second largest
category in the study was businessmen (22.3%), followed by
laborers (15.6%), etc. Half the patients were in the Al group and
half in the Standard group. The research is on the entire
population, not only athletes, hence most patients were male
(86.7%vs. 13.3%). Patients are more likely to be injured in their
right limb (57.8%) than their left (42.2%). Sixty percent were
18-30, 29.1% 31-40, and 11.1% 41-50. Higher levels of
physical activity among 18—30-year olds are also linked to injury
risk. According to Sutton et al., [20] female athletes had three
times more ACL injuries than male athletes. Quadriceps angle
and tibial slope may contribute. Females have smaller ACL and
notch widths, although how this affects injury risk is unclear.
The mean age of ACL tear patients was 19 years or younger,
similar to Bloometal. [21].

Bhimani et al. [22] meta-analysis supports IKDC and VAS
results. The All-Inside Technique and standard (Transportal)
groups improved physical and mental Short Form-12 (SF-12)
and IKDC scores similarly post-operatively. The Transportal
group had a substantially higher VAS pain level than the All all-

within-method group. Even though the VAS score showed a
statistically significant difference between groups. Both groups
had similar functional results determined by IKDC score, VAS
scale, and Range of movement. VAS scores favored All Inside.
The investigation indicated no significant Lachmann Grade test
difference between groups (P = 1.000). The study found no
significant difference in complication between the two groups
(P = 1.000). Stiffness and Flip cutter breakage were
complications with All-Inside Technique in this study. One
stiffness and one infection occurred in the standard technique.
Fine and delicate Flip cutter construction is the main factor.
ACL restoration often involves broken flip cutters and other
tools because of their fragility, incorrect application, and limited
knee joint movement. Problem with All Inside method. [23].
The results match Bhimani et al. [22]. Unlike Bhimani et al. and
us, Kouloumentas et al. [24]. reported three AIT patients with
surgical sequelae such as Cyclops syndrome, septic arthritis,
and ACL failure. Singh et al. [23] also pointed out the breakage
of flipcutter®, in which they concluded that the flipcutter® has
revived the All-Inside ACLR with reliable results but is
expensive and delicate. Another major disadvantage of All
Inside ACL reconstruction is the learning curve as it is way more
complex than other arthroscopic techniques [25]. The study
aimed to determine if arthroscopic ACLR employing the All-
Inside strategy yields better functional outcomes than the
Standard (Transportal) method. The patient’s range of motion,
VAS pain, and IKDC subjective functional findings were
assessed in this study. After assembling and processing the data,
the two approaches yield identical functional results. Our
hypothesisis supported by this finding.

Conclusion

The study discovered no statistically significant functional
differences between the two methods. There are several
benefits of the All-Inside Technique over standard Transportal
ACL reconstruction surgery, including the preservation of bone
and the gracilis tendon, less post-operative discomfort, and
increased knee flexor strength. Even though the early
rehabilitation period is in favor of all inside, both techniques are
equally the same over a longer period. All Inside has the
disadvantage of a higherlearning curve and, the costlier method
in comparison with standard Transportal Technique.

Clinical Message

The comparative study on All-Inside (AI) and Transportal (TP)
Techniques for ACL reconstruction suggests that both approaches
offer similar functional outcomes in terms of knee stability and range
of motion. Surgeons can confidently choose either technique based
on patient-specific factors, without compromising long-term
recovery.
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