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Abstract
Background An accessory extreme far anteromedial portal can improve visualisation and ease inferior leaf 
meniscectomy in patients with lateral meniscal anterior horn horizontal tears. However, the therapeutic outcomes of 
adding an accessory extreme far anteromedial portal remain unclear. This study aimed to evaluate the clinical efficacy 
of adding an accessory extreme far anteromedial portal for treating lateral meniscal horizontal tears involving the 
anterior horns.

Methods This retrospective study included 101 patients with anterior horn involvement in lateral meniscal horizontal 
tears who underwent arthroscopic unstable inferior leaf meniscectomy between January 2016 and December 2020. 
The pathologies were diagnosed using physical examinations and magnetic resonance imaging. The anterior horn 
involved in the lateral meniscal horizontal tears was treated using inferior leaf meniscectomy. The primary endpoints 
were changes in the visual analogue scale, Lysholm, International Knee Documentation Committee, and Tegner 
scores at the final follow-up. The secondary endpoint was meniscal cure rate at 3 months postoperatively. The 
preoperative and postoperative functional scores were compared. The occurrence of complications was recorded.

Results All patients were followed up for an average of 4.9 ± 1.2 years (range 2.3–7.5 years). After 4 months, none 
of the patients experienced pain, weakness, instability, or tenderness in the lateral joint line, achieving an imaging 
cure rate of 98%. At the final follow-up, significant postoperative improvements were observed in the average values 
of the visual analogue scale score (3.5 ± 0.7 vs. 0.7 ± 0.6), Lysholm score (62.7 ± 4.4 vs. 91.8 ± 3.1), International Knee 
Documentation Committee score (61.9 ± 3.7 vs. 91.7 ± 9.5), and Tegner score (2.0 ± 0.7 vs. 6.1 ± 0.7). Excellent Lysholm 
scores were obtained in 81 patients, and good outcomes were obtained in 18 patients, with an excellent-to-good rate 
of 98.0%.
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Background
Tears of the lateral meniscus anterior horn (LMAH) are 
rare, with an incidence of less than 8%, identified through 
magnetic resonance imaging (MRI) and arthroscopic 
examinations [1, 2]. The outcomes of biomechanical 
studies have demonstrated that a torn meniscus can 
influence the stability and stress distribution of the knee 
[3–5], as well as the lubrication and nutrition of the car-
tilage [6]. Hence, arthroscopic partial meniscectomy is 
considered appropriate for treating irreparable menis-
cal injury [2]. Performing meniscectomy in the anatomic 
mode, as much as possible, promotes respect for joint 
biomechanics while preserving as much healthy tissue as 
possible [7].

Arthroscopic partial meniscectomy is an important 
technique for treating a horizontal tear of the lateral 
meniscus with excellent clinical outcomes [2, 8, 9]. This 
procedure is usually performed using the standardised 
anterolateral portal (ALP) and anteromedial portal 
(AMP), particularly in patients with mid-body and pos-
terior horn tears of the lateral menisci. Although supe-
rior leaf or all-meniscectomy is easy for treating isolated 
LMAH tears using AMP and ALP, surgeons may encoun-
ter difficulty when using standardised portals for excising 
the inferior leaf for horizontal tears of the LMAH due to 
the limited visualisation and surgical space [10, 11].

To enhance visualisation and facilitate surgical proce-
dure, several authors have proposed the use of a third 
portal. Chen et al. [6] used an inframeniscal portal to 
improve visualisation through AMP and facilitate unsta-
ble inferior leaf meniscectomy through inframeniscal 
portal. However, this approach has the disadvantage of 
potential synovial fistula formation after creating the lat-
eral inframeniscal portal [10]. Kim et al. [12] introduced 
an accessory extreme far anteromedial portal (EFAMP) 
to improve visualisation and facilitate surgery. However, 
barring a few case reports and technique notes [11–13], 
no study has reported the therapeutic outcomes of infe-
rior leaf meniscectomy via the standardised AMP and 
ALP combined with EFAMP approach in patients with 
horizontal tears of the LMAH.

The relationship between the clinical outcomes and 
surgery using the standardised AMP and ALP combined 
with EFAMP approach in patients with LMAH horizon-
tal tears has not been clarified. Therefore, this retrospec-
tive study primarily aimed to evaluate the functional 
outcomes of patients with anterior horn involvement in 
lateral meniscal horizontal tears who underwent inferior 

leaf meniscectomy with the AMP and ALP combined 
with EFAMP approach. The secondary objective was to 
assess meniscal cure rates. We hypothesised that partial 
meniscectomy of the inferior leaf by adding an accessory 
EFAMP could improve functional outcomes and cure 
rate with a beneficial effect on enhancing visualisation 
and easing the surgical procedure.

Methods
This study was approved by the ethics committee of the 
Affiliated Hospital of Zunyi Medical University (KLL-
2023-560). All methods were performed in accordance 
with the Chinese Ethical Guidelines for Medical and Bio-
logical Research Involving Human Subjects and adhered 
to the principles outlined in the Declaration of Helsinki 
[14].

The information on surgical technique was extracted 
from the medical records of each patient who underwent 
an inferior leaf meniscectomy of the involved anterior 
horn in a lateral meniscus horizontal tear between Janu-
ary 2016 and December 2020. Surgeries of all patients 
included in this study were performed using a combina-
tion of AMP, ALP, and EFAMP by a senior surgeon with 
> 10 years of experience at our institution to minimise the 
influence of learning curve-related complications. The 
learning curve for the surgical method was completed 
according to a previously defined learning curve [15].

The inclusion criteria were as follows: horizontal and 
irreparable involvement of the anterior horn in the lateral 
meniscus tear; inferior leaf meniscectomy using a com-
bination of AMP, ALP, and EFAMP; presence of > 2 years 
follow-up records; American Society of Anesthesiolo-
gists (ASA) grade < 4; and age 14–55 years. We excluded 
patients with knee osteoarthritis (OA), as defined by 
Kellgren–Lawrence (KL) classification > 2 [8, 16], abnor-
mal alignment of the involved lower limb (femorotibial 
angle (FTA) < 2.4° or > 7.2° observed on short knee radio-
graphs; or hip-knee-ankle angle varus < 3° or valgus > 3° 
observed on full-length films) [17], previous knee surgery 
or traumas, septic or rheumatoid or gouty arthritis, a 
reparable red or red-white zone tear who underwent par-
tial meniscectomy combined with suture or other proce-
dures, severe articular cartilage injuries (> International 
Cartilage Repair Society grade 3) [8], severe ligament 
injuries, serious organic or infectious diseases, and no 
complete clinical data, along with those loss to follow-up. 
Each patient was diagnosed based on preoperative physi-
cal and imaging examinations. Physical examinations 
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included assessment of joint line tenderness, knee joint 
effusion, and McMurray test. Imaging examinations 
encompassed standard weight-bearing anteroposterior 
(AP) and lateral radiographs, standing AP leg radio-
graphs, and MRI scans. Standard weight-bearing AP 
and lateral radiographs were used to assess the presence 
of OA. Standing AP long-leg radiographs were used to 
evaluate lower limb alignment. All patients with horizon-
tal and irreparable anterior horn involvement in a lateral 
meniscal tear were confirmed and diagnosed using MRI 

(Fig. 1a and b). The surgical indication was the involve-
ment of anterior horn in the lateral meniscus horizontal 
tear with an unstable and irreparable inferior leaf of the 
white zone. All data were obtained and analysed retro-
spectively by reviewing medical records, MRI scans, and 
arthroscopic photographs.

Surgical technique
All patients were administered general anaesthesia. All 
surgeries were performed with the patient placed in a 

Fig. 1 (a and b) Horizontal tear of the involved LMAH is observed in a sagittal and coronal MRI in a 26-year-old female patient. (c and d) Sagittal and coro-
nal MRIs after 3 months of surgery reveal the resected inferior leaf of the LMAH. LMAH, lateral meniscus anterior horn; MRI: magnetic resonance imaging
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supine position on an orthopaedic table. A tourniquet 
was applied around the thigh with an appropriate pres-
sure based on blood pressure. Standardised ALP and 
AMP levels were established as described in a previous 
study [13]. The EFAMP is located 1 cm above the medial 
joint line, 3 cm medial to the margin of the patellar ten-
don, and nearly anterior to the medial edge of the medial 
femoral condyle [11–13]. The intraoperative status of 
the knee joint was examined using standard diagnostic 
arthroscopy. Once an involved anterior horn in the lateral 
meniscus horizontal tear was confirmed, the involved 
knee was positioned in a Fig. 4 configuration, and a probe 
hook was introduced to check the extent and configura-
tion of horizontal tears thoroughly. The depth and extent 
of the cleft and the stability of the superior and inferior 
leaves were recorded. Partial meniscectomy of the unsta-
ble and irreparable inferior leaf was performed using a 
combination of AMP, ALP, and EFAMP, following a pre-
viously described technique [13]. Proper EFAMP site 
was palpated and localized with a finger depression. An 
18-gauge spinal needle was inserted to pass the spot in 
front of the medial femoral condyle’s medial edge and 
approach transversely toward the LMAH to avoid dam-
aging the articular cartilage.

The skin was incised using a 5  mm incision using a 
knife, a straight clamp was inserted along the spinal nee-
dle for blunt penetration into the soft tissue and capsule, 
and the portal was longitudinally expanded. After estab-
lishing the EFAMP, an arthroscope was introduced into 
the AMP to provide better visualisation of the LMAH. 
The superior leaf of the anterior horn was everted using 

a probe hook introduced through the ALP, and the infe-
rior leaf was elevated and fixed. The inferior leaf of the 
LMAH was then excised using a left or right rotary bas-
ket clamp through the EFAMP. During the procedure, the 
surgeon intermittently discontinued the meniscectomy 
to determine the remnant inferior leaf under arthroscopy 
through EFAMP (Fig.  2a-g), and the surgical procedure 
was completed once the unstable inferior leaf was com-
pletely removed. A motorised shaver or radiofrequency 
was introduced to smoothen and contour the remaining 
rim of the meniscus. The incision was sutured, without 
applying any drainage tube.

Postoperative management
All the patients were administered meloxicam for pain 
management. According to previous literature, exercises 
that strengthen the quadriceps, ankle pump exercises, 
and isometric contractions were started the day after sur-
gery [18]. All patients were allowed to use their full range 
of motion in terms of knee mobility and flexion. Initiating 
ambulation was encouraged for enhancing the strength 
of the quadriceps to return to normal activities. The goal 
for hospital discharge was set at postoperative day 2. 
Follow-up was performed according to our institution’s 
standard postoperative schedule at 1, 2, 3, and 6 months 
and annually thereafter.

Data Collection
After the complete data were collected from eligible 
patients, all patients with an involved anterior horn in 
the lateral meniscus horizontal tear were identified. 

Fig. 2 The visualisations are shown in the LMAH through ALP, AMP, and EFAMP, respectively. (a and b) A poor visualisation is observed in LMAH under 
arthroscopy through ALP. (c and d) A better visualisation is observed for LMAH under arthroscopy through AMP. (e and f) A best visualisation is observed 
in LMAH under arthroscopy through EFBMP. (g) ALP (A) AMP (B) and EFAMP (C) are located at the knee joint, respectively. ALP, anterolateral portal; AMP, 
anteromedial portal; EFAMP, extreme far anteromedial portal; LMAH, lateral meniscus anterior horn

 



Page 5 of 9Guo et al. BMC Musculoskeletal Disorders          (2024) 25:287 

The following data were collected: demographic char-
acteristics, clinical and radiographic outcomes, and 
complications.

Demographic and clinical characteristics
Patient data, including sex, age, body mass index (BMI), 
ASA grade, involved side, operative time, and follow-up 
time, were collected. The operative time was measured 
from the initiation of the skin incision to the completion 
of the incision suture.

Clinical outcomes
The primary outcomes were functional scores, which 
were assessed by a senior author. Clinical cure was con-
sidered when there were no symptoms of meniscal tears, 
such as catching, locking, and giving way; no instability 
or weakness; and lateral knee-line tenderness. The func-
tional outcomes were assessed preoperatively and at the 
final follow-up visit. The functional scores included the 
postoperative Lysholm score [19], International Knee 
Documentation Committee (IKDC) score [20], Tegner 
score [21], and visual analogue scale (VAS) score [22] 
by a senior author at each follow-up. The Lysholm score 
assesses knee function, with the sum of scores ranging 
from 0 (poorest) to 100 (highest). It is used to evaluate 
subjective symptoms; a total score of ≥ 90 is regarded as 
an excellent score, 84–90 as good, 65–83 as fair, and < 65 
as poor [23]. The IKDC score assesses the ability and level 
to performance in various activities, with the highest 
numeric score of all questions representing the highest 
function. The Tegner score evaluates the highest current 
level of athletic participation, ranging from 0 (lowest) to 
10 (highest). Knee pain was assessed using the VAS [22], 
which rates pain on a scale of 0 to 10 (0 = no pain and 
10 = worst pain ever). Postoperative patient-reported out-
comes were recorded and analysed to compare the differ-
ences between preoperative and postoperative outcomes.

Radiographic evaluation
The secondary outcome was the meniscal cure rate, 
defined as the absence of tear signs on MRI after 3 
months postoperatively. The outcomes of lower limb 
alignment and progression of knee OA were evaluated 
by two radiologists blinded to the surgeries and clinical 
outcomes. Lower limb alignment was evaluated using 
FTA on standing AP long-leg radiographs. FTA is defined 
as the lateral angle between the femoral and tibial axes 
[17]. A value of < 2.4° is considered varus, 2.4°–7.2° is 
considered neutral, and > 7.2° is considered valgus [17]. 
The progression of knee OA was evaluated using weight-
bearing AP radiographs according to the KL classifica-
tion. The KL classification assesses knee OA using grades 
from 0 (normal) to IV (most severe) [24]. Interobserver 
reliability was evaluated by applying interclass correlation 

coefficients (ICCs), which were interpreted using previ-
ously reported semi-quantitative criteria [25].

Perioperative complications
We collected data on complications, including articular 
cartilage injury, medial collateral ligament (MCL) injury, 
muscular atrophy, incision-related conditions (oozing, 
delayed healing, and infection), knee stiffness, reopera-
tion, and venous thromboembolism (VTE).

Statistical analyses
The sample size for this study was calculated using 
Slovin’s formula, as described by Ellen [26]. It was deter-
mined according to the number of patients for the pri-
mary endpoint Lysholm score based on a two-sided 𝑡-test 
with a significance level of 5% reported by Chen et al. 
[6]. The required sample size was at least 32 patients for 
the Lysholm score with 80% power to detect a difference 
between the preoperative and postoperative Lysholm 
score. Statistical tests were performed using SPSS soft-
ware SPSS® version 22 (SPSS Inc., Chicago, IL, USA) by 
a researcher blinded to surgical procedures and data col-
lection. All values are expressed as the mean values with 
standard deviations. The Kolmogorov–Smirnov test was 
performed on each continuous variable to determine 
normality. The Student 𝑡-test was used for analysing con-
tinuous variables regarding the outcomes between the 
preoperative and postoperative. The chi-square or Fish-
er’s exact tests were used to compare categorical vari-
ables such as sex, age, and BMI. Interobserver reliability 
in measuring FTA and KL classification was evaluated 
using the ICC set at 95%. Values of p < 0.05 was consid-
ered significant.

Results
Patients
Among the 299 screened patients, 198 were excluded 
from the study (Fig. 3). A retrospective review was con-
ducted on data from 101 patients, spanning January 2016 
to December 2020. Each patient required a minimum 
follow-up duration of 2 years (4.9 ± 1.2 years, range 2.3–
7.5 years) for inclusion in the present study. In total, 55 
patients had semilunar meniscus, 21 had mid-body and 
posterior horn horizontal tears, and the remaining had 
single-body tears. The shape of the other menisci was 
discoid, with 42 having horizontal tears in the mid-body 
and posterior horn, and the remaining cases being com-
bined with isolated body tears. The sex, age, BMI, ASA 
grade, affected side, operative time, and follow-up dura-
tion of the patients are summarised in Table 1.

Clinical outcomes
At the final follow-up, no signs of tear, such as catch-
ing, locking, and giving way; no instability or weakness; 
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and no lateral knee line tenderness were observed. The 
McMurray sign was negative in all the cases. Notably, 
the Lysholm, IKDC, Tegner, and VAS scores signifi-
cantly improved postoperatively; with statistically signifi-
cant differences from the preoperative values (p < 0.05) 
(Table  2). The excellent-to-good Lysholm score was 
98.0% (Table 3).

Table 1 Patient demographics and characteristics (n = 101)
Variable Value
Age (years) 38.8 ± 9.2
Sex
Male 64 (63.4%)
Female 37 (36.6%)
BMI (kg/m2) 24.6 ± 1.5
ASA grade
I 73 (72.3%)
II 27 (26.7%)
III 1 (1%)
Affected side (right/left) 52/49
Right 52 (51.5%)
Light 49 (48.5%)
Operative time (Minutes) 32.5 ± 5.1
Follow-up time (years) 4.9 ± 1.2
ψ Continuous variables are expressed as the mean and standard deviation. 
Categorical variables were presented as numbers with percentages in 
parentheses. ASA, American Society of Anesthesiology; BMI, body mass index

Table 2 Clinical and radiographical outcomes of the patients 
(101 knees) with a follow-up of 4.9 ± 1.2 years ψ

Variable Preoperative value Postoperative value p-value
VAS score 3.5 ± 0.7 0.7 ± 0.6 < 0.001 a

Lysholm 
score

62.7 ± 4.4 91.8 ± 3.1 < 0.001 a

IKDC score 61.9 ± 3.7 91.7 ± 9.5 < 0.001 a

Tegner score 2.0 ± 0.7 6.1 ± 0.7 < 0.001 a

FTA (°) 5.9 ± 1.1 6.0 ± 1.0 > 0.05 a
ψContinuous variables are expressed as the mean and standard deviation
a Independent-sample Mann–Whitney U test. FTA, femorotibial angle. IKDC, 
International Knee Documentation Committee; VAS, visual analogue scale

Fig. 3 Flowchart of patient enrolment process. OA, asteoarthritis
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Radiographic outcomes
At 3 months postoperatively, no signs of residual lateral 
meniscal tears in 99 knees were observed (Fig.  1c and 
d); in two cases, the torn inferior leaves were not fully 
removed. The radiographic cure rate was 98% at the final 
follow-up, and no significant differences in KL classifica-
tion and FTA of the involved knee were observed (p˃0.05) 
(Tables  2 and 4). The ICCs for the preoperative evalua-
tion of the KL classification and FTA were 0.938 and 
0.960 and 0.946 and 0.935, respectively.

Perioperative complications
At the latest follow-up, complications were observed in 
one patient with MCL relaxation (< grade I). No other 
complications, such as articular cartilage injury, knee 
stiffness, infection, neurovascular injury, or VTE were 
observed (Table 3).

Discussion
This study revealed significant improvements in func-
tional status and pain in patients who underwent 
arthroscopic unstable inferior leaf meniscectomy using 
the standardised AMP and ALP combined with EFAMP 
approach, yielding a remarkable cure rate of 98%. The 
standardised AMP and ALP combined with EFAMP 
approach is a reliable option for treating anterior horn 
involvement in lateral meniscal horizontal tears.

The application of the EFAMP was developed based 
on studies demonstrating surgical advantages of inferior 
leaf meniscectomy for LMAH in knee arthroscopy, which 
led to enhanced visualisation, ease of use, and reduced 
surgical difficulty [11–13]. Several case reports and tech-
nique notes have described the application of EFAMP in 
unstable inferior leaf meniscectomy for LMAH. In a case 
report by Park et al. [11], the application of EFAMP in 
inferior leaf meniscectomy for AHLM improved surgical 
visualisation and ease of performing surgery.

Inferior leaf meniscectomy for cleavage of the LMAH 
through the standardised AMP and ALP combined with 
EFAMP approach has been associated with improved 
arthroscopic visualisation, stabilisation, and resection of 
the inferior leaf. Despite the advantages of the standard-
ized AMP and ALP combined with EFAMP approach, 
studies comparing the preoperative and postopera-
tive clinical outcomes are lacking. The application of 
EFAMP’s clinical efficacy for unstable inferior leaf men-
iscectomy of the involved anterior horn in the lateral 
meniscus horizontal tear remains unclear. Our study 
addresses this knowledge gap and demonstrates sig-
nificant improvements in clinical outcomes in pain and 
functional scores (VAS, Lysholm, IKDC, and Tegner 
scores), between the preoperative and postoperative peri-
ods, following the standardised AMP and ALP combined 
with EFAMP approach. Despite a 98% radiographic cure 
rate, the remaining patients showed no clinical signs or 
symptoms of meniscal tears. Furthermore, no significant 
differences in KL classification or FTA were observed 
between the preoperative period and the final follow-up. 
The significant functional recovery and good cure rate 
without OA progression suggest that the standardised 
AMP and ALP combined with EFAMP approach for infe-
rior leaf meniscectomy of the involved anterior horn in 
lateral meniscal horizontal tears is safe and reliable.

In the present study, the standardised AMP and ALP 
combined with EFAMP approach posed a risk of intraop-
erative MCL injury in one patient, which could be related 
to the injury of the anterior bundle of the MCL while 
establishing EFAMP. The MCL, being wider and not pal-
pable, may commonly cause partial MCL injury during 
EFAMP establishment. The MCL pie-crusting technique 
has been used to open up a tight medial compartment in 
patients with posterior root tears of the medial meniscus 
[27, 28]. Han et al. [28] conducted a study involving 60 
patients with posterior root injury of the medial menis-
cus who underwent arthroscopic pie-crusting release 
of the posteromedial complex during meniscoplasty 
or meniscal suturing. They found that the pie-crusting 
release of the MCL can increase the posteromedial space 
and improve the visual field of the knee under arthros-
copy, without causing residual valgus instability of the 
knee or affecting the clinical outcomes. Zhu et al. [27] 

Table 3 The KL classification and mechanical alignment of the 
involved knee with a follow-up of 4.9 ± 1.2 years
Grade 0 I II III IV
KL classification
Preoperative values 86 (85.1%) 13 (12.9%) 2 (2.0%) 0 0
Postoperative values 81 (80.2%) 17 (16.8%) 3 (3.0%) 0 0
p value 0.643a

Categorical variables are presented as numbers with percentages in 
parentheses
a Fisher’s exact test. KL, Kellgren–Lawrence.

Table 4 Postoperative outcomes of Lysholm score grade and 
complications with a 4.9 ± 1.2 years follow-up
Variable Value
Lysholm score grade
Excellent 81 (80.2%)
Good 18 (17.8%)
Fair 2 (2%)
Poor 0
Excellent to good rate 99 (98.0%)
Complications
MCL injury 1
Articular cartilage injury 0
Knee stiffness 0
Incision infection 0
Categorical variables are presented as numbers with percentages in 
parentheses



Page 8 of 9Guo et al. BMC Musculoskeletal Disorders          (2024) 25:287 

reported treating 32 consecutive patients with posterior 
horn tears of the medial meniscus by pie-crusting MCL 
release at its tibial insertion using an 18-gauge intrave-
nous needle. At the final follow-up, all patients exhib-
ited negative results in the valgus stress test without 
instability and significant improvements in the clinical 
outcomes. These studies suggest that pie-crusting MCL 
release is a safe, minimally invasive, and effective surgi-
cal option. To reduce the risk of MCL injury, we made a 
5 mm-length skin incision using a knife; a straight clamp 
was inserted along the spinal needle for blunt penetra-
tion into the soft tissue and capsule, and the portal was 
longitudinally expanded to reduce MCL injury. Hence, as 
described in the literature mentioned earlier, we believe 
that any potential minimal medial instability (grade 1 
relaxation) during EFAMP establishment would be negli-
gible. EFAMP can be safely and easily established without 
serious complications. Furthermore, it aids in approach-
ing unstable inferior leaf meniscectomy of the involved 
anterior horn in lateral meniscal horizontal tears.

Adding EFAMP have several major advantages in pre-
venting impingement of the meniscal anterior horn on 
surgical instruments, simplifying surgical technique, and 
improving visualisation. Establishing this portal under 
arthroscopic visualisation is quick, safe, and precise, 
requiring no special techniques or surgical instruments 
and minimising surgical difficulties. The surgical effi-
ciency of EFAMP is superior to the inframeniscal portal, 
and the risk of occurring synovial fistula is eliminated 
[10]. When the inframeniscal portal is used for partial 
meniscectomy of the involved anterior horn in a lateral 
meniscus horizontal tear, it is technically difficult to com-
pletely observe the inferior leaf, which potentially leads 
to excessive or insufficient excision, damage to meniscus 
loop, and an increased risk of residual pain. Similar to the 
application of standard AMP and ALP portals alone, the 
surgical times would be extended. Although this study 
did not include any control group, the anterior horn 
involved in lateral meniscal horizontal tears was well 
treated with the addition of EFAMP. Similar results were 
obtained in previous studies [2, 8]. These outcomes align 
with our hypothesis that the standardised AMP and ALP 
combined with EFAMP approach would improve visuali-
sation and ease surgical procedures for treating patients 
with an involved anterior horn in the lateral meniscus 
horizontal tear who underwent unstable inferior leaf 
meniscectomy.

This study has several unique attributes. First, we ini-
tially evaluated the clinical efficacy of the standard AMP 
and ALP combined with EFAMP approach for treat-
ing patients with an involved anterior horn in the lateral 
meniscus horizontal tear. Second, better functional status 
and pain reduction were achieved after surgery through 
the combined application of the three portals. Third, this 

study further confirmed that the standardised AMP and 
ALP combined with EFAMP approach could improve 
visualisation and ease of performing surgery with low 
complication rates.

The present study has several limitations. First, being 
a retrospective study without a control group, it inher-
ently possesses limitations. However, the outcomes may 
have important implications for clinical practice and are 
encouraging. Second, the sample size was relatively small 
due to the low incidence of anterior horn involvement 
in lateral meniscus horizontal tears. Third, the style of 
the anterior horn involved in lateral meniscal horizontal 
tears was heterogeneous and variable. However, semi-
lunar and discoid meniscal tears were well treated with 
the three-portal technique, validating the effectiveness of 
this new method for the involved anterior horn in lateral 
meniscus horizontal tears.

Conclusions
Inferior leaf resection via accessory EFAMP is a safe 
option for treating involved anterior horn in lateral 
meniscal horizontal tears, demonstrating potential ben-
efits in improving visualisation and facilitating surgical 
procedure without causing complications.
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