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ABSTRACT
Introduction:  Arthroscopic Bankart repair is treatment of choice for anterior shoulder instability. The bipolar bone 
loss with involvement of glenoid bone loss and Hill Sach’s defect gives rise to the concept of glenoid track (on-track 
and off-track). Off-track HS lesion can engage with the glenoid margin, compromising the Bankart repair. Therefore 
the off-track lesion needs remplissage which requires transfers of the posterior capsule and infraspinatus tendon 
into the Hill-Sachs defect preventing engagement of the lesion thus avoiding recurrence of instability. The objective 
of this study was to evaluate the functional outcome of Arthroscopic Bankart and Remplissage for recurrent anterior 
shoulder dislocation.

Methods: This was a descriptive cross-sectional study conducted in a patient admitted with anterior shoulder 
instability for bankart repair and remplissage from 2021 to 2023 in National Trauma Centre after institutions review 
board approval. Data were taken from the hospital records. Patient fulfilling the inclusion criteria who underwent 
arthroscopic Bankart repair and Remplissage were assessed using American Shoulder and Elbow Surgeons score and 
Rowe score, Range of motion. Statistical analysis was performed using SPSS.

Results: Out of the total 110 patient with anterior shoulder intability, 30 (27.27%) (20.3% to 34.3% at 90% Confiedence 
Interval) patients had bankart lesion. Out of 30 patient, 18 (60%) were male with fall injury being the most common 
mode of injury 15 (50%). The mean Rowe score and American Shoulder and Elbow Surgeons score were 93.67±2.24 
and 88±7.23 respectively at the end of 2 year follow up with decreased external rotation in all patients.

Conclusions:  Arthroscopic Bankart repair with Remplisage offer favourable outcome with compromised external 
rotation.
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INTRODUCTION
Arthroscopic Bankart repair is treatment of choice for 
anterior instability with glenoid bone loss less than 15%.1 
But, there is high chance of recurrence only with bankart 
repair only.1 The bipolar bone loss i.e involvement of 
glenoid bone loss and Hill Sach’s (HS) defect gives rise 
to the concept of glenoid track (on-track and off-track).2 

Off-track HS lesion can engage with the glenoid margin, 
jeopardizing the Bankart repair and thus resulting in 
recurrent instability. Therefore the off-track lesion needs 
remplissage.3 This remplissage technique transfers the 
posterior capsule and infraspinatus tendon into the HS lesion 
to prevent engagement of the lesion on the glenoid rim.4

There are limited studies in our settings which also 
underscores the importance of this study in contributing 
to the existing body of knowledge in our local context. 

This study aimed to find out the functional outcome 
of this procedure using American Shoulder 
and Elbow Surgeons (ASES)  and ROWE score.

METHODS
This was a descriptive cross-sectional study conducted in a 
patient admitted with anterior shoulder instability for Ban-
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kart repair and Remplissage from 2021 to 2023 in after 
ethical approval from National Academy of Medical Sci-
ences institutions review board (IRB) (ref:1448/2081/82) 
and the informed consent of the patient. Inclusion crite-
ria included traumatic unidirectional recurrent anterior 
instability, anterior glenoid bone defect of less than 20% 
confirmed by computed tomographic (CT) scan with off-
track HS lesion, patients that have undergone the stan-
dard rehabilitation protocol with a minimum follow up of 
2 years. Exclusion criteria included dislocation of shoulder 
other than anterior type, patients with habitual disloca-
tions, Patients with multidirectional instability, associat-
ed rotator cuff pathology, associated SLAP lesions, Ante-
rior glenoid bone loss exceeding 25%, humeral avulsion 
of glenohumeral ligament (HAGL) or reverse HAGL lesion, 
History of epilepsy or psychological disorder on treat-
ment, revision cases of bankart repair with or without 
remplissage. The hospital data were taken for the study.

The sample size was calculated by using formula: 

n= Z2 x p x q/e2

= 1.642 x 0.5 x 0.5 / 0.072

= 96

Where,

n= required sample size

Z= 1.96 at 95% Confidence Interval

p= prevalence of patient with anterior shoulder instabil-
ity

q= 1-p

e= margin of error

The calculated sample size is  96. However, 110 sample 
were taken for the study.   .

All patients who met the inclusion criteria that were oper-
ated for anterior shoulder instability with Bankart repair 
and Remplissage from 2021 to 2023 were followed up in 
the study duration. Patients’ data was taken from hospi-
tal record. The preoperative X-ray, records, MRI and CT 
scan were evaluated. The clinical data were recorded in a 
standardized shoulder proforma, which remained in the 
inpatient medical record and was accessed for the demo-
graphic and clinical details of the patient during the study.

All the surgeries were performed by a single senior sur-
geon. After appropriate anesthesia (general or scalene 
block or both), the patient was positioned in the sloppy 
lateral position. After standard preparation and draping, 
diagnostic arthroscopy was performed from the posteri-
or portal. The anterior labral lesion, glenoid bone defect, 

and HS lesion were noted. Following the diagnostic 
arthroscopy, the scope was shifted to the anterosu-
perior portal. If remplissage was planned for patients 
with the off-track lesion, another posterolateral portal 
was made adjacent to the standard posterior portal 
using a 16-gauge cannula needle that was aimed over 
the HS lesion to determine the correct entry point for 
trans-infraspinatus tendon insertion of the anchor. 
A rasp followed by a burr was used to gently decorti-
cate the surface of the HS lesion. Mostly one or rarely 
two 3.5-mm double loaded anchor were inserted ad-
jacent to the medial margin of the HS lesion through 
the posterolateral portal. With 45o bird beak tissue 
penetrator through the posterolateral portal, mattress 
bites were taken penetrating the infraspinatus tendon 
for each pair of the suture. After the bites were tak-
en, the sutures were left untied. Then, the focus was 
shifted to the anterior labral lesion. After the standard 
elevation of the labrum and glenoid margin prepara-
tion, a standard Bankart repair was performed using 
3-4 anchors depending on the extent of the lesion. 
Once the labral repair was completed, the remplissage 
sutures were tied from the posterolateral portal. The 
portals were closed, and the dressing was applied.

The shoulder was kept in an arm sling for a month. 
Gentle passive shoulder mobilization was initiated on 
postoperative day 1 along with cuff and scapular iso-
metric strengthening exercises. The sling was discard-
ed at the end of 4 weeks followed by active mobili-
zation of the shoulder and was continued till the end 
of 12 weeks. Advanced shoulder girdle strengthening 
with resistance band was initiated from 13th week 
onward and terminal stretching by 16 weeks. The re-
turn to sports was allowed only after 10 to 12 months 
once the physiotherapist gave a clearance regard-
ing the return of ROM and strength of the shoulder. 

The outcome was assessed using ASES score, Rowe 
score only at last follow-up, which was at a min-
imum of 2 years. Range of motion. Preoperative 
physical examination conducted. Shoulder function 
was evaluated by American Shoulder and Elbow Sur-
geons (ASES) score, and Rowe score.5,6.The percent-
age of the glenoid bony defect or glenoid rim frac-
ture was calculated using the method described in 
the study done in 2005 on the ‘‘en face’’ view, which 
was reconstructed by preoperative 3-dimensional CT.7

The statistical analysis was done by using SPSS (Sta-
tistical Package for Social Sciences, version 20). De-
scriptive statistics like frequency, percentage, mean, 
standard deviation was used to assess the parameters 
such as age, gender, mechanism of injury, frequency 
of dislocations, and recurrence. Functional outcome 
was measured by using Rowe score and ASES score
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RESULTS
Out of the total 110 patient with anterior shoulder 
intability, 30 (27.27%) (20.3% to 34.3% at 90% Con-
fiedence Interval) patients had bankart lesion. Thir-
ty-four patient had undergone arthroscopic Ban-
kart repair with or without Remplissage during the 
study period however four patient lost to follow up 
hence only thirty patient were included in this study.

The mean age of the participants was thir-
ty five years. Out of total thirty patient, twelve 
(40%) were female whereas male patient com-
prised of eighteen (60%) of total cases. (Table 1)

Table 1. The demographic profile of patient with 
anterior shoulder instability (n=30 )
Variables n (%)
Sex
Male 18 (60)
Female 12 (40)
Age group

18-25 6 (20)

26-40 15 (50)

41-55 9 (30)

The most common mechanism of anterior shoulder in-
stability was fall injury fifteen (50%) followed by RTA 
which compromised eight patient (26.67%) (Table 2)

Table 2. Mechanism of injury of patient with 
anterior shoulder instability
Mechanism of Injury n (%)
RTA 8 (26.67) 
Fall 15 (50)
Others 7 (23.33)

All patient undergoing arthroscopic Bankart repair and 
Remplissage had loss of range of motion while two patient 
(6.67%) had recurrent shoulder dislocation and three pa-
tient (10%) had stiffness. No infection was noted following 
arthroscopic Bankart repair and Remplissage. (Figure 1)

Figure 1. Complication of patient following 
arthroscopic Bankart repair and Remplissage.

Rowe score of patient undergoing arthroscopic Bankart 
repair and Remplissage calculated at the end of 2 year 
follow up was 93.67±2.24. ASES score of patient un-
dergoing arthroscopic Bankart repair and Remplissage 
calculated at the end of 2 year follow up was 88 ±7.23.

DISCUSSION
Arthroscopic Bankart repair is treatment of choice 
for anterior shoulder instability. However there are 
limited studies in our settings. The mean ROWE 
score calculated in our study was 93.67±2.24 at the 
end of 2 year follow up which is similar to the study 
published in 1018 (90.16), 2019 (92.1±6.4) and 
2022 (range 70-100).8-10 The similarity in our find-
ing is due to involvement of similar age group of pa-
tient and in both studies patient underwent  Bankart 
repair along with Remplisage.(not Bankart alone). 

However the ROWE score calculated in study pub-
lished in 2024 was 76.63.11 This discrepancy may 
be due to their earlier calculation of Rowe score 
i.e. at the end of three month in contrast to our 
study which was assessed at the end of 2 year.

The mean ASES score calculated in our study was 
88±7.23 at the end of 2 year follow up which match-
es the finding in study published in 2024 (89.64) and 
study published in 2019 (range 85-100).9,11 How-
ever study published in 2011(92.5) showed higher 
ASES score as compared to our study due to longer 
duration of follow up as compared to our study.12

The mean age of the participants was 35 years with 
male comprising 60% of total cases. These finding are 
similar to finding of a study published in 2018,  2022, 
and 2019 al.8,13,14 This similarity in finding is due to 
involvement of adolescent male patient in manu-
al, sporting activity as compared to female patient. 
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Most common mode of injury is fall injury and 
RTA which matches with the finding of oth-
er similar study conducted around the globe. 

Two patient in our study had recurrent shoulder dis-
location because of second injury following RTA and 
physical assault and they are managed accordingly. 
While no patient had infection following surgery. Inter-
estingly almost all patient in our study had decreased 
ROM post operatively this may be attributed to Rem-
plisage procedure which limit external rotation and pa-
tient may also be apprehended for external rotation 
motion resulting in decreased external rotation motion.

Considering other variables, we have found less blood 
loss, no fluoroscopy, shorter duration of operation 
and smaller incision in Arthroscopic Bankart repair 
and Remplisage technique. Radiologically all patient 
had off track lesion in CT scan finding and had more 
than 5 episodes of shoulder dislocation prior to Ar-
throscopic Bankart repair and Remplisage technique.

The limitation of this study is its small sample size. And 

also due to presence of technically less demanding and 
cheaper open surgical procedure like Laterjet procedure 
many patient underwent Laterjet procedure. And not 
to forget the COVID pandemic decreasing the patient 
flow as well as irregular follow up in our study centres. 
Record keeping of all the patients were not up to date 
leading to difficulty in assessing the patient as a whole.

CONCLUSIONS
Arthroscopic Bankart repair with Remplisage offer 
favourable outcome with compromised external rota-
tion.

 ACKNOWLEDGEMENTS
I thank department of Orthopaedics and Trauma 
surgery of National Trauma Centre and all patients for 
their participation in the study.

Conflict of Interest: None.

REFERENCES
1.	 P Pandey V, Gangadharaiah L, Madi S, Acharya K, Nayak 

S, Karegowda LH. A retrospective cohort analysis of ar-
throscopic Bankart repair with or without remplissage 
in patients with off-track Hill-Sachs lesion evaluated for 
functional outcomes, recurrent instability, and range of 
motion. J Shoulder Elbow Surg. 2020 Feb; 29(2):273–
81. [PubMed | DOI] 

2.	 Itoi E, Yamamoto N, Kurokawa D, Sano H. Bone loss in 
anterior instability. Curr Rev Musculoskelet Med. 2013 
Mar; 6(1):88–94. [PubMed | DOI]

3.	 Di Giacomo G, Itoi E, Burkhart SS. Evolving Concept of 
Bipolar Bone Loss and the Hill-Sachs Lesion: From “En-
gaging/Non-Engaging” Lesion to “On-Track/Off-Track” 
Lesion. Arthroscopy: The Journal of Arthroscopic & Re-
lated Surgery. 2014 Jan; 30(1):90–8. [PubMed | DOI] 

4.	 Purchase RJ, Wolf EM, Hobgood ER, Pollock ME, Smalley 
CC. Hill-Sachs “Remplissage”: An Arthroscopic Solution 
for the Engaging Hill-Sachs Lesion. Arthroscopy: The 
Journal of Arthroscopic & Related Surgery. 2008 Jun; 
24(6):723–6. [PubMed | DOI] 

5.	 Richards RR, a KN, Bigliani LU, Friedman RJ, Gartsman 
GM, Gristina AG, et al. A standardized method for 

the assessment of shoulder function. Journal of 
Shoulder and Elbow Surgery. 1994 Nov; 3(6):347–
52. [PubMed | DOI]

6.	 Rowe CR, Patel D, Southmayd WW. The Bankart 
procedure: a long-term end-result study. J Bone 
Joint Surg Am. 1978 Jan; 60(1):1–16. [PubMed]

7.	 Sugaya H. Arthroscopic Osseous Bankart Repair 
for Chronic Recurrent Traumatic Anterior Gleno-
humeral Instability. J Bone Joint Surg Am. 2005 
Aug 1; 87(8):1752. [PubMed | DOI]. 

8.	 Sood M, Ghai A. Functional outcome after ar-
throscopic management of traumatic recurrent 
dislocation shoulder using Bankart repair and 
Remplissage techniques. Medical Journal Armed 
Forces India. 2018 Jan; 74(1):51–6. [PubMed | 
DOI]

9.	 Brilakis E, Avramidis G, Malahias MA, Stathellis A, 
Deligeorgis A, Chiotis I, et al. Long-term outcome 
of arthroscopic remplissage in addition to the 
classic Bankart repair for the management of re-
current anterior shoulder instability with engag-
ing Hill–Sachs lesions. Knee Surg Sports Trauma-
tol Arthrosc. 2019 Jan; 27(1):305–13. [PubMed | 

 Khanal, et al. Functional Outcome of Arthroscopic Bankart and Remplissage for Recurrent ...

https://pubmed.ncbi.nlm.nih.gov/31447283/
https://au.search.yahoo.com/search?fr=mcafee&type=E210AU714G91831&p=doi%3A+10.1016%2Fj.jse.2019.06.005.
https://pubmed.ncbi.nlm.nih.gov/23297102/
https://au.search.yahoo.com/search?fr=mcafee&type=E210AU714G91831&p=doi%3A+10.1007%2Fs12178-012-9154-7.
https://pubmed.ncbi.nlm.nih.gov/24384275/
https://au.search.yahoo.com/search?fr=mcafee&type=E210AU714G91831&p=doi%3A+10.1016%2Fj.arthro.2013.10.004.
https://pubmed.ncbi.nlm.nih.gov/18514117/
https://au.search.yahoo.com/search?fr=mcafee&type=E210AU714G91831&p=DOI%3A+10.1016%2Fj.arthro.2008.03.015
https://pubmed.ncbi.nlm.nih.gov/22958838/
https://au.search.yahoo.com/search?fr=mcafee&type=E210AU714G91831&p=doi%3A+10.1016%2FS1058-2746(09)80019-0.
https://pubmed.ncbi.nlm.nih.gov/624747/
https://pubmed.ncbi.nlm.nih.gov/16085615/
https://au.search.yahoo.com/search?fr=mcafee&type=E210AU714G91831&p=doi%3A+10.2106%2FJBJS.D.02204.
https://pubmed.ncbi.nlm.nih.gov/29386732/
https://au.search.yahoo.com/search?fr=mcafee&type=E210AU714G91831&p=doi%3A+10.1016%2Fj.mjafi.2017.05.004.
https://pubmed.ncbi.nlm.nih.gov/30374572/


PMJN
Postgraduate Medical  

Journal of NAMS

91Volume 25 | Number 3 | Jul-Sep 2025

DOI]

10.	 Guity MR, Sobhani Eraghi A. Mid-term results of ar-
throscopic Bankart repair and remplissage for recur-
rent anterior shoulder instability in patients with a 
history of seizures. BMC Musculoskelet Disord [Inter-
net]. 2022 Dec [cited 2024 Sep 17]; 23(1). [PubMed 
| DOI]

11.	 Badavath RR, Kumar TS, Chodavarapu L. Arthroscop-
ic Management of Anterior Shoulder Instability: A 
Study of Functional Outcome and Analysis. Cureus 
[Internet]. 2024 Jun 7 [cited 2024 Aug 27]; Available 
from: https://www.cureus.com/articles/260356-ar-
throscopic-management-of-anterior-shoulder-insta-
bility-a-study-of-functional-outcome-and-analysis 
[PubMed | DOI]

12.	 Park MJ, Tjoumakaris FP, Garcia G, Patel A, Kelly JD. 

Arthroscopic remplissage with Bankart repair for 
the treatment of glenohumeral instability with Hill-
Sachs defects. Arthroscopy. 2011 Sep; 27(9):1187–
94. [PubMed | DOI]

13.	 Brejuin A, Girard M, Barret H, Martinel V, Mansat 
P, Bonnevialle N. Long-term results of arthroscopic 
Bankart repair with Hill-Sachs remplissage. JSES In-
ternational. 2022 Sep; 6(5):723–9. [PubMed | DOI]

14.	 Domos P, Ascione F, Wallace AL. Arthroscopic 
Bankart repair with remplissage for non-engag-
ing Hill-Sachs lesion in professional collision ath-
letes. Shoulder & Elbow. 2019 Feb; 11(1):17–25. 
[PubMed | DOI]

© The Author(s) 2025.
This is an open access article published in the Postgraduate Medical Journal of Nepal (PMJN) under the Creative Commons Attribution-
NonCommercial 4.0 International (CC BY-NC 4.0) license, which permits non-commercial use, distribution, and reproduction (remix, 
transform, and build upon the material) in any medium or format, provided the original work is properly cited, a link to the license 
is provided, and any changes are indicated. Commercial use of the content is not permitted. This license ensures that the content 
remains freely accessible for educational and research purposes. For details, visit: https://creativecommons.org/licenses/by-nc/4.0/.

 Khanal, et al. Functional Outcome of Arthroscopic Bankart and Remplissage for Recurrent ...

https://au.search.yahoo.com/search?fr=mcafee&type=E210AU714G91831&p=doi%3A+10.1007%2Fs00167-018-5261-3
https://pubmed.ncbi.nlm.nih.gov/34980078/
https://doi.org/10.1186/s12891-021-04960-9
https://pubmed.ncbi.nlm.nih.gov/38975477/
https://doi.org/10.7759/cureus.61870
https://pubmed.ncbi.nlm.nih.gov/21820842/
https://au.search.yahoo.com/search?fr=mcafee&type=E210AU714G91831&p=doi%3A+10.1016%2Fj.arthro.2011.05.010.
https://pubmed.ncbi.nlm.nih.gov/36081689/
https://au.search.yahoo.com/search?fr=mcafee&type=E210AU714G91831&p=doi%3A+10.1016%2Fj.jseint.2022.06.005.
https://pubmed.ncbi.nlm.nih.gov/30719094/
https://au.search.yahoo.com/search?fr=mcafee&type=E210AU714G91831&p=doi%3A+10.1177%2F1758573217728414.
https://creativecommons.org/licenses/by-nc/4.0/

