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Background: There is limited information on return to shooting following shoulder surgery. The purpose of this study is to determine the rate and timing for resuming shooting a riﬂe following shoulder
surgery.
Methods: We performed a retrospective review of prospectively collected data. The study included
patients undergoing arthroscopic and open shoulder stabilization for unidirectional shoulder instability,
and arthroscopic surgery for rotator cuff tears, SLAP lesions, biceps tendinopathy, and acromioclavicular
pathology. Data collected included the laterality of surgery, shooting dominance, and patient-reported
outcome measures at the preoperative and postoperative visits. Starting at the 4.5-month clinic visit,
patients were asked if they could shoot a military riﬂe.
Results: One hundred patients were identiﬁed with arthroscopic and open shoulder surgery with a
mean age of 30 years (range, 18-45) and a mean follow-up of 24 months (range, 12-32). The cohort
consisted of patients undergoing arthroscopic Bankart repair (n ¼ 23), arthroscopic posterior labral
repair (n ¼ 18), open Latarjet (n ¼ 16), mini-open subpectoral biceps tenodesis (OBT) (n ¼ 25), OBT with
open distal clavicle resection (DCR) (n ¼ 10), open DCR (n ¼ 4), and arthroscopic rotator cuff repair with
concomitant OBT (n ¼ 4). Signiﬁcant improvement in SSV, VAS, ASES, and WOSI was shown at 1-year
postoperative, SSV 85, VAS 2, ASES 85, WOSI 239, P ¼ .001. The percentage of patients reporting the
ability to shoot a military riﬂe postoperatively were 47%, 63%, 85%, and 94% at 4.5 months, 6 months, 1
year, and 2 years, respectively. At 4.5 months postoperatively, patients who underwent surgery ipsilateral
to their shooting dominance (n ¼ 59) had a rate of return to shooting (33%) versus shoulder surgery on
the contralateral side of shooting dominance (n ¼ 41) (60%), P ¼ .04. However, there was no signiﬁcant
difference in the groups at 6 months and 1 year. Additionally, there was a signiﬁcant difference in the rate
of return to shooting at 6 months in patients undergoing arthroscopic posterior labral repair versus the
remainder of the cohort (posterior instability (33%) vs. (69%), P ¼ .016), and a signiﬁcant difference
between posterior shoulder stabilization and anterior shoulder stabilization (70%), P ¼ .03.
Conclusion: Patients undergoing arthroscopic and open shoulder surgery have a high rate of return to
shooting. Approximately 60% of patients resume shooting at 6 months postoperatively and 85% return at
1 year. Patients undergoing shoulder surgery on the contralateral side of their shooting dominance return to shooting signiﬁcantly faster than those with shoulder surgery ipsilateral to their shooting
dominance. Additionally, those undergoing arthroscopic posterior shoulder stabilization return to
shooting at a slower rate than anterior stabilization surgery.
Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Shooting a riﬂe is a required task for many military athletes and
law enforcement, and can be a leisure or competitive activity for
civilian patients. Riﬂe shooting imparts a sudden anterior to posterior directed force against the anterior shoulder. This can lead to
rare cases of symptomatic posterior shoulder instability.5
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clavicle resections were done through an open superior approach
with 8 mm of distal clavicle resection. Rotator cuff repairs were
performed arthroscopically with suture anchors. Postoperatively,
all biceps tenodesis patients underwent a standard institutional
rehabilitation protocol with passive range of motion starting at 2
weeks, active range of motion at 6 weeks, and strengthening
starting at 8 weeks. Heavy lifting or resisted supination was prohibited until 8 weeks postoperative. For patients who underwent
arthroscopic rotator cuff repair, rehabilitation was generally 4 to 6
weeks in a shoulder immobilizer in abduction (this was based on
the intraoperative size and morphology of the tear). Then passive
range of motion began at 4 to 6 weeks, active range of motion at 8
weeks, and rotator cuff strengthening at 12 weeks.

Additionally, the recoil of the riﬂe and the need to suspend and
support the weapon with both upper extremities to successfully hit
a target requires unique demands on both the affected and unaffected shoulder.11 Riﬂe stability is achieved through compression of
the buttstock against the shoulder while supporting the stock of the
riﬂe with the contralateral arm through isometric elbow ﬂexor
contraction and shoulder forward elevation. Therefore, the dynamic task of riﬂe shooting involves a coordinated effort of the
operative and nonoperative shoulder following shoulder surgery.
There is limited information on successful return to shooting
following shoulder surgery. In fact, no prior studies have examined
the rate or time to return to riﬂe shooting following shoulder surgery. This information would be valuable for military and law
enforcement employers and patients, and also for patients seeking
to understand the time to return to recreational and leisure
shooting.
The purpose of this study is to determine the rate and timing for
resuming shooting a riﬂe following arthroscopic and open shoulder
surgery. We hypothesized that there would be a high rate of return
to shooting a riﬂe following arthroscopic and open shoulder
surgery.

Arthroscopic shoulder stabilization: indications, operative
technique, and rehabilitation
For unidirectional anterior and posterior shoulder instability
cases, patients were indicated for arthroscopic anterior and posterior shoulder stabilization if they had history, physical examination, and imaging ﬁndings consistent with recurrent unidirectional
anterior or posterior shoulder instability. Additionally, indications
for arthroscopic Bankart repair were patients with no prior surgery
with less than 13.5% anterior inferior glenoid bone loss and ontrack HilleSachs lesions. All arthroscopic stabilization procedures
were performed in the lateral decubitus position with a minimum
of 3 knotless suture anchors. A mean of 4.3 knotless suture anchors
were utilized for arthroscopic Bankart repair and a mean of 3.9
knotless suture anchors for arthroscopic posterior labral repair
(Fig. 1). Postoperative rehabilitation consisted of shoulder immobilizer wear for 6 weeks with no active use of the arm and early
initiation of passive range of motion. The therapy regimen for
arthroscopic posterior stabilization differed from arthroscopic
Bankart repair in that it emphasized protecting the posterior
capsule with restrictions in internal rotation until 3 months postoperatively, whereas arthroscopic Bankart repair patients had no
restrictions in internal rotation at 6 weeks.

Methods
After institutional review board approval, we performed a
retrospective review of prospectively collected data from a single
institution. The study included all active duty military patients, age
18 to 45 years old, undergoing arthroscopic and open shoulder
stabilization for symptomatic unidirectional shoulder instability, as
well as patients undergoing arthroscopic surgery for rotator cuff
tears, superior labrum anterior to posterior (SLAP) lesions, biceps
tendinopathy, and acromioclavicular (AC) pathology. One hundred
twenty-four patients were identiﬁed. Patients were excluded if
they had less than 1-year follow-up. Therefore, 100 patients were
available with the return to shooting data, clinical outcome scores,
and at least 1-year clinical follow-up.
Shoulder arthroscopy, biceps tenodesis with or without distal
clavicle resection, and rotator cuff repair: indications, operative
technique, and rehabilitation

Open shoulder stabilization: indications, operative technique, and
rehabilitation
Patients were indicated for the open Latarjet procedure if they
had “critical” (greater than 20 percent) glenoid bone loss, greater
than 13.5% glenoid bone loss with an offtrack HilleSachs lesion, and
had history of a failed arthroscopic Bankart repair with bipolar
bone loss. All Latarjet procedures were performed in the beach
chair position through an open approach, subscapularis split, and
two solid fully threaded 3.5 mm bicortical screws. Postoperatively,
Latarjet patients started pendulum exercises immediately, passive
range of motion at 2 weeks postoperatively, active range of motion
at 4 weeks, and strengthening at 8 weeks. All arthroscopic and open
shoulder surgery patients were allowed to return to shooting a riﬂe
at 4.5 months per the standard institutional rehabilitation protocol.

Patients were indicated for shoulder arthroscopy, open subpectoral biceps tenodesis, with or without distal clavicle resection if
they had history, physical examination, and advanced imaging
ﬁndings consistent with a symptomatic SLAP tear, rotator interval
pulley lesion, or biceps tenosynovitis. Patients with both anterior
Zone 2 biceps groove tenderness to palpation and a positive Speed’s
examination that replicated their anterior shoulder pain underwent a preoperative ultrasound-guided biceps groove diagnostic
injection of a combined mixture of local anesthetic and steroid. For
these biceps tenosynovitis patients, they were indicated for surgery
if they sustained 75%-100% pain relief from the injection. Furthermore, for patients with symptomatic AC joint pathology, patients
were indicated for surgery following signiﬁcant improvement in a
ﬂuoroscopic guided AC joint diagnostic and therapeutic injection.
Young active duty patients with rotator cuff tears were indicated for
surgery after failure of at least 6 weeks of nonoperative treatment
with dedicated physical therapy, and had history, physical examination, and imaging ﬁndings concordant with a symptomatic rotator cuff tear.
All biceps tenodesis, AC joint and rotator cuff repair procedures
were performed in the beach chair position ﬁrst with a diagnostic
shoulder arthroscopy and biceps tenotomy, followed by an open
subpectoral biceps tenodesis with a unicortical biocomposite
double-loaded suture anchor as previously described.13 All distal

Data collected
Demographic data were collected for all patients, including the
laterality of surgery, patient hand dominance, and shooting dominance (Table I). Shooting dominance was deﬁned as the side the
patient places the riﬂe on while ﬁring. For example, a left shooting
dominant patient placed the buttstock in the left anterior shoulder
and pulled the trigger with the left index ﬁnger. Patient-reported
outcomes collected included the Subjective Shoulder Value (SSV),
American Shoulder and Elbow Surgeons (ASES) score, visual analog
scale (VAS) score for pain, and the Western Ontario Shoulder
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Table I
Demographics.

Mean age, years (SD)
Sex (male:female)
Laterality of surgery (R:L)
Hand dominance (R:L)
Shooting dominance (R:L)
Diagnosis (%)
Anterior shoulder instability
Posterior shoulder instability
SLAP tear
Biceps tendinopathy
AC joint arthritis
Rotator cuff tear
Surgery performed (%)
Arthroscopic Bankart repair
Arthroscopic posterior labral repair
Open Latarjet
Biceps tenodesis
Biceps tenodesis þ DCR
Open DCR
Arthroscopic RCR þ BT
Open: arthroscopic
Posterior instability diagnosis (Yes:No)
Mean follow-up (mo), (range)

Figure 1 Arthroscopic photo status post right arthroscopic posterior capsulolabral
repair with 4 knotless suture anchors. Patient is positioned in the lateral decubitus
position. (
e posterior labrum,
e glenoid, HH e humeral head).

Instability (WOSI) index at the preoperative visit and short-term
postoperative visits. At the 4.5-month, 6-month, 1-year, and 2year clinic visits, patients were asked if they could shoot a military riﬂe and patient-reported outcome measures were collected.
The current military riﬂe in use is the M4 carbine which is a 5.56
mm, gas operated, magazine fed, carbine assault riﬂe (Fig. 2). The
civilian equivalent riﬂe is the AR-15. Although ofﬁcers in the military (as opposed to enlisted soldiers) are typically assigned a pistol
for shooting, the 2 ofﬁcers in our cohort were “dual carry,” and had
to qualify also on an M4 riﬂe.

Shoulder
surgery
ipsilateral
to shooting
dominance
(N ¼ 59)

Shoulder
surgery
contralateral
to shooting
dominance
(N ¼ 41)

P value

30 (7.9)
58:1
48:11
53:6
48:11

31 (8.4)
39:2
5:36
37:4
36:5

.33
.61
.001
.99
.41

23
10
9
14
2
1

16
8
3
10
3
1

.81

(39)
(17)
(15)
(24)
(3)
(2)

12 (20)
10 (17)
11 (19)
16 (27)
6 (10)
1 (2)
3 (5)
38:21
10:49
24 (12-32)

(39)
(20)
(7)
(24.5)
(7)
(2.5)

11 (27)
8 (20)
5 (12)
9 (22)
4 (9.5)
3 (7)
1 (2.5)
23:18
8:33
24 (12-33)

.46

.65
.99
.99

SD, standard deviation; R, right; L, left; SLAP, superior labrum anterior to posterior;
AC, acromioclavicular; DCR, distal clavicle resection; BT, biceps tenodesis; RCR, rotator cuff repair.
Bold indicates statistical signiﬁcance value (P < .05).

However, there was no signiﬁcant difference in the groups at 6
months and 1 year (Fig. 3).

Statistical analysis
Subgroup analyses
Descriptive statistics were determined for the study cohort’s
variables. Univariate analysis was performed for all variables. The
Mann-Whitney nonparametric test for unpaired samples was
used for continuous variables, and the 2-tailed Fisher exact test
was used for categorical data. Multivariate logistic regression was
utilized to determine independent variables signiﬁcantly associated with the ability to return to shooting at 6 months postoperatively. The statistical signiﬁcance was set to a P value of .05.
All statistics were performed using online software (https://www.
easymedstat.com).

In subgroup analyses, there was no difference in rate and time to
return to shooting in patients who underwent arthroscopic (n ¼ 39)
vs. open shoulder surgery (n ¼ 61). Furthermore, there was no
signiﬁcant difference in the rate and time to resuming shooting a
riﬂe at any time point between patients undergoing surgery for a
diagnosis of shoulder instability (n ¼ 57) vs. non-instability diagnoses (n ¼ 43) (Table III).
Arthroscopic posterior shoulder stabilization: subgroup analysis

Results

However, when we analyzed patients who underwent arthroscopic posterior shoulder stabilization (n ¼ 18) vs. the remainder of
the cohort (n ¼ 82), there was a statistically signiﬁcant difference in
the rate and time to return to shooting at 6 months postoperatively,
posterior instability (33%) vs. (69%), P ¼.016. At 1 year postoperatively,
there was no signiﬁcant difference between the groups (87%) vs.
(84%), P ¼ .99. At 6 months postoperatively, patients who underwent
arthroscopic posterior labral repair ipsilateral to their shooting
dominance (n ¼ 10) had a rate of return to shooting (22%) vs. posterior
labral repair on the contralateral side of shooting dominance (n ¼ 8)
(57%), P ¼ .30. In addition, there was a statistically signiﬁcant difference in the rate and time to return to shooting at 6 months postoperatively between patients undergoing shoulder surgery for
posterior instability (33%) versus anterior instability (70%), P ¼ .03.
In multivariate logistic regression analysis, a diagnosis of posterior shoulder instability was independently signiﬁcantly associated with the inability to return to shooting a riﬂe at 6 months
postoperatively, P ¼ .01.

One hundred patients were included in the ﬁnal analysis. The
mean age was 30.8, range (18-45), with a predominantly male
cohort. Ninety percent of the cohort was right hand dominant,
and 84% reported right side shooting dominance, with 16% left
shooting dominant (Table I). Median baseline preoperative
patient-reported outcomes were as follows: SSV 50, VAS 7, ASES
42, and WOSI 1419. Signiﬁcant improvement in SSV, VAS, ASES,
and WOSI was shown at 1-year postoperative, SSV 85, VAS 2,
ASES 85, WOSI 239, P ¼ .001 (Table II). The percentage of
patients reporting the ability to shoot a military riﬂe after
surgery was the following: 47%, 63%, 85%, and 94% at 4.5
months, 6 months, 1 year, and 2 years, respectively. At 4.5
months postoperatively, patients who underwent shoulder surgery ipsilateral to their shooting dominance (n ¼ 59) had a rate
of return to shooting (33%) vs. shoulder surgery on the contralateral side of shooting dominance (n ¼ 41) (60%), P ¼ .04.
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Figure 2 Picture of a right shooting dominant active duty soldier ﬁring the M4 riﬂe. The buttstock is held against the right anterior shoulder. The left arm supports the forestock of
the riﬂe.

Table II
Clinical outcomes.

Median
Median
Median
Median

SSV
VAS
ASES
WOSI

Preop

6 weeks postop

3 mo postop

4.5 mo postop

6 mo postop

1 y postop

2 y postop

50
7
42
1419

60
3
53
1213

70
2
72
724

75
3
73
678

80
2
82
305

85
2
85
239

80
2
80
350

SSV, Subjective Shoulder Value; VAS, visual analog scale score for pain; ASES, American Shoulder Elbow Surgeons score; WOSI, Western Ontario Shoulder Instability Index.

Figure 3 This bar graph depicts the speed of recovery and rate and time to resuming shooting a riﬂe following arthroscopic and open shoulder surgery. Patients who underwent
shoulder surgery ipsilateral to their shooting dominance are represented by the blue bars, and those that underwent shoulder surgery contralateral to their shooting dominance by
the orange bars.
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arthroscopic posterior shoulder stabilization return to shooting at a
slower rate.
There is limited evidence on return to shooting a riﬂe following
arthroscopic or open shoulder surgery. However, there are a
number of studies reporting on return to sport (RTS) and return to
duty (RTD). Prior studies have reported that the return to sport and
return to duty following biceps tenodesis and treatment of shoulder instability is approximately 4 to 5 months.1-3,6,7,10,12,14 Provencher et al reported on 101 patients who underwent open
subpectoral biceps tenodesis and found that 82% of patients
returned to duty at a mean of 4.1 months.12 Cassidy et al performed
a systematic review and found that military patients returned to
duty at 5.4 months following biceps tenodesis.3 Abdul-Rassoul et al
and Hurley et al performed systematic reviews to determine the
mean time to return to play following arthroscopic Bankart repair
and open Latarjet, respectively.2,10 The mean time to RTS was 5.9
months for arthroscopic Bankart repair and 5.8 months for open
Latarjet. Cruz et al evaluated the rate and time to return to duty
following open Latarjet in patients with glenoid bone loss, and
found 89% were able to return to full unrestricted duty at a mean of
5.3 months.6 The difﬁculty in using ‘return to duty’ as an outcome
measure is that it is too broad, and RTD varies based on a number of
variables including rank (junior vs. senior enlisted), military occupational specialty, the unit’s training cycle, and other psychosocial
factors. Additionally, many military studies utilize proﬁling data to
retrospectively determine RTD. This data is limited in its ﬁdelity
secondary to a number of variables inherent to the military
proﬁling system. In this study, we attempted to take a more granular approach by asking patients speciﬁcally if they could shoot
their military riﬂe at each postoperative time point, and then we
retrospectively reviewed this prospectively collected data. We
included 4.5 months as a follow-up time point as patients undergo
a signiﬁcant amount of progression in their activities, range of
motion, and strength in between the typical 3 and 6-month followup clinic visits.
Interestingly and as one might expect, patients who underwent
surgery ipsilateral to their shooting dominance (ie, right shooting
dominance with right shoulder surgery or left shooting dominance
with left shoulder surgery) returned to shooting signiﬁcantly
slower than those with contralateral surgery to their shooting
dominance. Furthermore, posterior shoulder stabilization patients
returned to shooting at a signiﬁcantly slower rate, especially if they
had surgery ipsilateral to their shooting dominance. However, at 1
year postoperatively there was no signiﬁcant difference between
any of the groups. The reasons that arthroscopic posterior stabilization patients returned to shooting at a slower rate is unclear;
however, based on our data we hypothesize that it is likely related
to the following points. First, the anterior to posterior directed force
of the riﬂe’s recoil places stress on the repaired posterior capsulolabral repair and this leads to patients having apprehension about
returning to shooting. Second, the rehabilitation protocol for
arthroscopic posterior labral repair is slower than the protocol for
anterior shoulder stabilization and for shoulder arthroscopy and
OBT plus or minus DCR. Our rehabilitation protocol restricts internal rotation in posterior labral repair patients until 3 months
postoperatively. This may account for the slower return to shooting.
Interestingly, in this cohort, we also prospectively collected the
ability to return to shooting at 3 months postoperatively. We found
that 37% of patients reported the ability to shoot their riﬂe at 3
months including one patient following open Latarjet for critical
glenoid loss and a history of over 50 dislocation events and dislocating in his sleep (Fig. 4). Of the patients who reported the ability
to shoot a riﬂe at 3 months postoperatively, none of them had a
postoperative complication or were a clinical failure of surgery
based on their postoperative clinical outcome scores. Although

Table III
Return to shooting: instability surgery versus non-instability surgery.

Mean age, y (SD)
Sex (male:female)
Hand dominance (R:L)
Shooting dominance (R:L)
4.5 mo e able to shoot riﬂe (%)
6 mo e able to shoot riﬂe (%)
1 y e able to shoot riﬂe (%)
2 y e able to shoot riﬂe (%)

Instability
surgery
(N ¼ 57)

Non-instability
surgery
(N ¼ 43)

P value

26 (5)
56:1
53:4
52:5
49
56
92
92

36 (7)
41:2
37:6
32:11
44
70
77
95

.001
.59
.50
.06
.92
.29
.08
.29

SD, standard deviation; R, right; L, left.
Bold indicates statistical signiﬁcance value (P < .05)

Complications/reoperations
There were 4 complications (4/95) 4.2%. Four patients who underwent open Latarjet had transient sensory neuropraxias (3 axillary and 1 musculocutaneous) which all completely resolved by 4
weeks postoperatively. Two of the axillary nerve sensory neuropraxias were identiﬁed in the postoperative recovery room and
resolved by the 2-week postoperative visit. This was a 4/16 (25%)
rate of transient sensory neuropraxia. There were no permanent
nerve injuries. Three of the 4 Latarjet procedures with temporary
sensory neuropraxias returned to shooting at 4.5 months, and the
other patient reported returning at 6 months postoperatively. Two
patients who underwent arthroscopic Bankart repair reported
reinjuries with recurrent traumatic subluxation events (2/23)
(8.7%), and declined to undergo further surgery. The ﬁrst of these
patients reported not being able to return to shooting at 6 months
postoperatively, and the second patient reported the ability to return to shooting at 4.5 months postoperatively and then sustained
the reinjury 1 year after surgery. One patient who underwent open
Latarjet for greater than 20% glenoid bone loss had coracoid graft
lysis without recurrent instability. He later sustained a traumatic
rotator cuff tear after a motor vehicle collision and underwent an
arthroscopic rotator cuff repair.

Discussion
The primary ﬁndings of this study are that there is a high rate of
return to shooting a riﬂe following arthroscopic and open shoulder
surgery in young patients. Based on our cohort of 100 patients, 63%
reported the ability to shoot their riﬂe at 6 months and 85% at 1
year postoperatively. Patients who underwent shoulder surgery
ipsilateral to their shooting dominance returned to shooting
signiﬁcantly slower than those with surgery contralateral to their
shooting dominance. However, there was no signiﬁcant difference
in the groups at 6 months and 1 year. Interestingly, when we
analyzed the group of patients who underwent arthroscopic posterior shoulder stabilization versus the remainder of the cohort,
there was a signiﬁcant difference in the rate and time to return to
shooting at 6 months postoperatively, with posterior instability
patients having a lower rate, posterior instability (33%) vs. (69%). At
1 year postoperatively, there was no signiﬁcant difference between
the groups. Additionally, at 6 months postoperatively, patients who
underwent arthroscopic posterior labral repair ipsilateral to their
shooting dominance had a rate of return to shooting (22%) vs.
posterior labral repair on the contralateral side of shooting dominance (57%). Therefore, this study identiﬁed two important ﬁndings. First, patients undergoing surgery ipsilateral to their shooting
dominance return at a slower rate. Second, patients undergoing
967

J.W. Galvin, J. Slevin, H.H. Yu et al.

JSES International 6 (2022) 963e969

Figure 4 Anteroposterior (AP) and axillary lateral views of a young male patient who was an active duty infantryman status post open Latarjet procedure. At 3 months postoperatively, the patient reported the ability to shoot his military riﬂe.

Table IV
Recoil of commonly utilized shoulder-ﬁred riﬂes.
Cartridge

Free recoil energy (ft-lbs)

Recoil velocity (ft/sec)

Average muzzle velocity (ft/sec)

.223 / 5.56
.270 Winchester
.308 Winchester
.30-06 Springﬁeld
.338 Win Mag
.378 Weatherby Mag

5.48
17.64
18.27
21.34
29.90
60.68

6.65
11.64
11.62
12.55
13.75
19.38

3122
2944
2491
2646
2705
3040

Ft, foot; lbs, pounds; sec, second.

actually shooting a riﬂe on a range. However, it would be challenging to objectively assess this task after shoulder surgery in all
patients given that riﬂe ranges are conducted by units during
certain training cycles and times during the year. Use of a simulator
may be a future area of potential study to assess ability to return to
shooting. Lastly, this cohort was composed of active duty military
assigned the M4 carbine riﬂe and may not be generalizable to a
civilian population ﬁring other higher caliber riﬂes. However, we
feel these data can be extrapolated to the civilian population as
patients commonly recreationally or competitively shoot the AR-15
which is the equivalent riﬂe to the M4 carbine.
Strengths of the study include the detailed collection of both
preoperative and postoperative legacy patient-reported outcome
measures at multiple time points to develop an accurate speed and
trajectory of recovery. Additionally, the collection of the ability to
return to shooting a riﬂe starting at multiple postoperative appointments provides valuable data on the speed of recovery.

physical therapists and surgeons would not allow patients to go to a
range to actually shoot a riﬂe that soon after surgery, these data are
interesting and provides insight into the speed of recovery in select
patients. Further investigation is needed.
Although this study helps delineate the return to shooting with
the M4 riﬂe, which is equivalent to a .223 caliber riﬂe, it remains
unclear how well this correlates to other shoulder-ﬁre weapons. In
regards to riﬂe recoil, the M4 is relatively light in both force and
velocity compared to many other shoulder-ﬁred weapons used for
hunting and recreation. It has been shown that approximately 70%
of the riﬂe’s recoil is transmitted through the shoulder, with the
remaining force distributed through the grip, cheek, and forestock.4
The elements of recoil consist of both the force which it produces
(measured in foot-pounds) and the velocity (measured in feet per
second). Therefore, recoil is a function of weapon weight, powder
load, bullet weight, and cartridge design. When compared to many
hunting riﬂes, the M4 often produces 3 to 4 times less recoil energy
and typically about half of the recoil velocity (Table IV).8,9 Although
we could presume that larger recoil would translate to increased
pain and potentially a slower return to shooting, this would require
further studies to conﬁrm this.
Furthermore, in addition to recoil, the other key variable
required for successful return to shooting is the ability to generate
adequate riﬂe stability. This has been studied in the biathlon
shooting population.11 Riﬂe stability is achieved through
compression of the buttstock against the shoulder while supporting the stock of the riﬂe with the contralateral arm through isometric elbow ﬂexor contraction and shoulder forward elevation.
Therefore, the dynamic task of riﬂe shooting involves a coordinated
effort of the operative and nonoperative shoulder following
shoulder surgery.
Limitations of the study include its retrospective design. In
addition, the study was limited by the inherent weaknesses in selfreporting return to duty.15 We acknowledge that asking patients
whether they can shoot a riﬂe is distinctly different than the patient

Conclusion
Patients undergoing arthroscopic and open shoulder surgery
have a high rate of return to shooting. Approximately 60% of patients resume shooting at 6 months postoperatively and 85% return
at 1 year. Patients undergoing shoulder surgery on the contralateral
side of their shooting dominance return to shooting signiﬁcantly
faster than those with shoulder surgery ipsilateral to their shooting
dominance. Additionally, those undergoing arthroscopic posterior
shoulder stabilization return to shooting at a slower rate than
anterior stabilization surgery.
Acknowledgments
The authors would like to thank Elisabeth Robinson and Christy
Woodruff for their assistance with data collection.
968

J.W. Galvin, J. Slevin, H.H. Yu et al.

JSES International 6 (2022) 963e969

Disclaimers:
7.

Funding: No funding was disclosed by the authors.
Conﬂicts of interest: The authors, their immediate families, and any
research foundation with which they are afﬁliated have not
received any ﬁnancial payments or other beneﬁts from any commercial entity related to the subject of this article.

8.
9.
10.

References
1. Abdul-Rassoul H, Defazio M, Curry EJ, Galvin JW, Li X. Return to sport after the
surgical treatment of superior labrum anterior to posterior tears: a systematic
review. Orthop J Sports Med 2019;7:2325967119841892. https://doi.org/
10.1177/2325967119841892.
2. Abdul-Rassoul H, Galvin JW, Curry EJ, Simon J, Li X. Return to sport after surgical treatment for anterior shoulder instability: a systematic review. Am J
Sports Med 2019;47:1507-15. https://doi.org/10.1177/0363546518780934.
3. Cassidy JT, Hurley ET, Moore D, Pauzenberger L, Mullett H. The majority of patients
return to athletic activity following biceps tenodesis. Knee Surg Sports Traumatol
Arthrosc 2021;29:216-22. https://doi.org/10.1007/s00167-020-05930-9.
4. Cheng Y, Wang Y, He L, Wang X, Bai Y. The perceived recoil force on shooter
during riﬂe shooting using MFF pressure measurement. In: Long S, Dhillon BS
(eds) Man-machine-environment system engineering: proceedings of the 21st
International Conference on MMESE. MMESE 2021. Lecture notes in electrical
engineering, vol 800; 2022. Singapore: Springer.
5. Cho JH, Chung NS, Song HK, Lee DH. Recurrent posterior shoulder instability
after riﬂe shooting. Orthopedics 2012;35:e1677-9. https://doi.org/10.3928/
01477447-20121023-32.
6. Cruz CA, Sy J, Miles R, Bottoni CR, Min KS. Surgical treatment of anterior
shoulder instability with glenoid bone loss with the Latarjet procedure in

11.

12.

13.

14.

15.

969

active-duty military service members. J Shoulder Elbow Surg 2022;31:629-33.
https://doi.org/10.1016/j.jse.2021.08.015.
Dickens JF, Owens BD, Cameron KL, Kilcoyne K, Allred CD, Svoboda SJ, et al.
Return to play and recurrent instability after in-season anterior shoulder
instability: a prospective multicenter study. Am J Sports Med 2014;42:2842-50.
https://doi.org/10.1177/0363546514553181.
Hall MJ. Measuring felt recoil of sporting arms. Int J Impact Eng 2008;35(Issue
6):540-8. https://doi.org/10.1016/j.ijimpeng.2007.03.007.
Harmer J. Riﬂe Recoil Table: Updated for 2022 with all popular Cartridges.
Available at: https://backﬁre.tv/recoil/. Accessed May 8, 2022.
Hurley ET, Montgomery C, Jamal MS, Shimozono Y, Ali Z, Pauzenberger L, et al.
Return to play after the Latarjet procedure for anterior shoulder instability: a
systematic review. Am J Sports Med 2019;47:3002-8. https://doi.org/10.1177/
0363546519831005.
Laaksonen MS, Finkenzeller T, Holmberg HC, Sattlecker G. The inﬂuence of
physiobiomechanical parameters, technical aspects of shooting, and psychophysiological factors on biathlon performance: a review. J Sport Health Sci
2018;7:394-404. https://doi.org/10.1016/j.jshs.2018.09.003.
Provencher MT, McCormick F, Peebles LA, Beaulieu-Jones BR, Dekker TJ,
LeClere LE, et al. Outcomes of primary biceps subpectoral tenodesis in an active
population: a prospective evaluation of 101 patients. Arthroscopy 2019;35:
3205-10. https://doi.org/10.1016/j.arthro.2019.06.035.
Scully WF, Wilson DJ, Grassbaugh JA, Branstetter JG, Marchant BG,
Arrington ED. A simple surgical technique for subpectoral biceps tenodesis
using a double-loaded suture anchor. Arthrosc Tech 2013;2:e191-6. https://
doi.org/10.1016/j.eats.2013.02.005.
Shaha JS, Cook JB, Rowles DJ, Bottoni CR, Shaha SH, Tokish JM. Clinical validation of the glenoid track concept in anterior glenohumeral instability. J Bone
Joint Surg Am 2016;98:1918-23. https://doi.org/10.2106/JBJS.15.01099.
Zalneraitis BH, Drayer NJ, Nowak MJ, Ardavanis KS, Powlan FJ, Masini BD, et al.
Is self-reported return to duty an adequate indicator of return to sport and/or
return to function in military patients? Clin Orthop Relat Res 2021;479:2411-8.
https://doi.org/10.1097/CORR.0000000000001840.

