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Abstract 
Subcoracoid impingement leads to anterior shoulder pain, and arthroscopic subcoracoid decompression (coracoplasty) is 
the preferred treatment in recalcitrant cases. The purpose of the present study was to evaluate the effect of coracoplasty on 
the severity of anterior shoulder pain and the strength of the subscapularis muscle and to correlate it with the preoperative 
and postoperative coracohumeral distance (CHD) (t:transverse, s:sagittal). Sixteen patients without any subscapularis tendon 
tears who underwent arthroscopic subcoracoid decompression and rotator cuff repair with 2 years follow-up were included. 
Preoperative and postoperative 2-year assessments of function and pain were performed using the modified Kennedy–Hawkins 
test, power grading of various subscapularis muscle tests, and ASES scores. Preoperative and postoperative coracohumeral 
distance (tCHD, sCHD) and coracoid overlap (CO) were measured using MRIs before and after surgery. The Mean Hawkins pain 
score and coracoid overlap were decreased. The strength scores for subscapularis strength testing, ASES score, maximum 
degree of internal rotation, and coracohumeral distance increased (P < .05). Changes in belly press strength were negatively 
correlated with postoperative tCHD (r = −0.6, P = .04) and postoperative sCHD (r = −0.7, P = .008). A significant increase in the 
internal rotation range of the shoulder, subscapularis strength, and relief of anterior shoulder pain was observed. However, this 
increase was inversely proportional to the postoperative CHD, indicating the mechanical effect of the coracoid on subscapularis 
strength.

Abbreviations: ASES = American Shoulder and Elbow Surgeons shoulder score, BH = Bear hug test, BP = Belly press test, 
CO = Coracoid overlap, LO = Lift-off test, sCHD = sagittal oblique coracohumeral distance, tCHD = transverse coracohumeral 
distance.

Keywords: coraco-humeral distance, coracoid impingement, coracoplasty, decompression.

1. Introduction
Reduction of the coracohumeral space is a dynamic pathology 
leading to subcoracoid impingement. The roller-wringer effect 
of the stenotic subcoracoid space causes anterior shoulder pain 
and subscapularis tendon tear.[1] According to reports, shoulder 
pain is observed in 14.7 out of every 1000 patients.[2]However, 
the incidence or prevelance of subcoracoid impingement has not 
been reported in any published literature. Patients often com-
plain of anterior shoulder pain, which is aggravated by forward 
flexion, adduction, and internal rotation of the shoulder and 
manifests itself in daily life, especially with overhead activities 
such as writing on a whiteboard and hanging laundry.[3] Detailed 

clinical and radiological evaluations must be conducted to dis-
tinguish other pathologies that cause anterior shoulder pain 
such as cervical disc disease, biceps tendinopathy, and shoulder 
instability.

Among physical therapy methods; rest, rotator cuff strength-
ening exercises and anti-inflammatory medications are the 
first-line treatment algorithm. If conservative treatments are 
not effective, arthroscopic subcoracoid decompression (coraco-
plasty) is an effective method to reduce symptoms.[3] However, 
only a few papers or case series exist regarding the benefits of this 
procedure in the current literature.[1,4–8] In addition, most authors 
have included cases with accompanying subscapularis tears in 
their studies. As reported, partial-thickness or full-thickness  

 

The authors have no funding and conflicts of interest to disclose.

The datasets generated during and/or analyzed during the current study are 
available from the corresponding author on reasonable request.
aDepartment of Orthopedics and Traumatology, Faculty of Medicine, Balıkesir 
University, Balıkesir, Turkey, bDepartment of Orthopedics and Traumatology, 
Faculty of Medicine, Dokuz Eylül University, İzmir, Turkey, cDepartment of 
Orthopedics and Traumatology, Çeşme State Hospital, İzmir, Turkey, dDepartment 
of Radiology, Faculty of Medicine, Dokuz Eylül University, İzmir, Turkey, 
eDepartment of Physical Treatment and Rehabilitation, Faculty of Medicine, Dokuz 
Eylül University, İzmir, Turkey.

*Correspondence: Ahmet Emrah Açan, Department of Orthopedics and 
Traumatology, Faculty of Medicine, Balıkesir University, Balıkesir, Turkey (e-mail: 
dremrahacan@hotmail.com).

Copyright © 2024 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open-access article distributed under the terms of the Creative 
Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is 
permissible to download, share, remix, transform, and buildup the work provided 
it is properly cited. The work cannot be used commercially without permission 
from the journal.

How to cite this article: Açan AE, Hapa O, Gursan O, Türemiş C, Kürşat Şimşek 
M, Dilek B, Balcı A. The effect of arthroscopic coracoplasty on subscapularis 
strength in cases of subcoracoid impingement in the absence of subscapularis 
tear. Medicine 2024;103:3(e36947).

Received: 19 August 2023 / Received in final form: 13 October 2023 / Accepted: 
7 November 2023

http://dx.doi.org/10.1097/MD.0000000000036947

D
ow

nloaded from
 http://journals.lw

w
.com

/m
d-journal by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

y
w

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

K
G

K
V

0Y
m

y+
78=

 on 12/18/2024



2

Açan et al.  •  Medicine (2024) 103:3� Medicine

subscapularis tear repair for isolated or combined cuff tears is 
crucial to maintain rotator cuff integrity for joint stability and 
capabilities.[9,10] However, no study has presented the effect of 
this procedure on measurable CHD and its correlation with 
various subscapularis strength tests.[4,11–13] The aim of our study 
was to evaluate the effect of coracoplasty on the reduction of 
anterior shoulder pain and the strength of the subscapularis 
muscle and to correlate these parameters with CHD measured 
preoperatively and postoperatively. We hypothesized that cora-
coplasty would increase the subscapularis strength parallel to 
the amount of CHD gained postoperatively.

2. Methods
This study was approved by the Dokuz Eylül University 
Institutional review board ethics committee, in accordance with 
the principles of the Declaration of Helsinki by obtaining writ-
ten consent form from the patients (Document Nr:2022/31-12). 
Written informed consent was obtained from all patients. We 
retrospectively evaluated patients who underwent arthroscopic 
subcoracoid decompression and rotator cuff repair at a medical 
faculty hospital between June 2018 and February 2020 with 
a minimum 24-month follow-up period. Subcoracoid impinge-
ment was diagnosed based on physical examination, MRI, and 
intraoperative findings. For the physical examination, the cora-
coid impingement test (forward flexion, adduction, and inter-
nal rotation) was mainly used to aggravate the contact between 
the coracoid process and the lesser tubercle. After the pain was 
aggravated, a subcoracoid lidocaine injection was administered 

for a more precise diagnosis of subcoracoid impingement. 
Demographic data (age, sex, dominant hand side, etc), preoper-
ative and postoperative 2-year clinical outcomes, and radiolog-
ical findings were obtained from the patients’ medical records. 
Preoperative and postoperative 2-year clinical outcomes were 
assessed by an author of this study from the Department of 
Physical Treatment and Rehabilitation with pain levels (0: no 
pain- 5: max pain) measured with modified Kennedy–Hawkins 
test “forced adduction and internal rotation,”[3] power grading 
(0: no strength to 5: normal strength) of bear hug test (BH), 
belly press test (BP) and lift-off test (LO) (strength for tests 
ssc),[12] American Shoulder and Elbow Surgeons shoulder score 
(ASES), active range of internal rotation. Radiological examina-
tions, including preoperative and postoperative magnetic reso-
nance imaging (MRI) with the arm at neutral rotation, were 
performed by specialists from the Department of Radiology. The 
shortest distances between the humeral head and the coracoid 
process on the transverse (tCHD) (Fig. 1A) and sagittal oblique 
sections (sCHD) (Fig. 1B), the coracoid overlap (CO) (Fig. 1C), 
the distance in the transverse plane between the glenoid fossa, 
and the most prominent aspect of the coracoid process were 
measured both preoperatively and postoperatively. The medi-
olateral (ML) (Fig. 1D) and anteroposterior (AP) (Fig. 1E) tear 
sizes of the supraspinatus tendon were measured in coronal 
and sagittal oblique views.[14,15] The degree of rotator tendon 
retraction, fatty infiltration, and acromion type was assessed 
according to the Patte, Goutallier, and Bigliani classifications, 
respectively.[16,17] Tendon integrity on postoperative MRI was 
graded as either healed or unhealed.[18,19] The indications for sur-
gery were a subcoracoid impingement, both diagnosed clinically 

Figure 1.  (A) The measurement of the shortest distances between the humeral head and coracoid process on axial sections of MRI. (B) The measurement of 
the shortest distances between the humeral head and coracoid process on parasagittal sections of MRI. (C) The measurement of the coracoid overlap defined 
as the distance in the transverse plane between the glenoid fossa, and the most prominent aspect of the coracoid process on axial sections of MRI. (D) The 
measurement of the mediolateral tear size on coronal oblique MRI views. (E) The measurement of the anteroposterior tear size on sagittal oblique MRI views.
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and radiologically, recalcitrant to conservative treatments that 
included nonsteroidal anti-inflammatory medicine use, phys-
ical therapy modalities, and lifestyle changes for a minimum 
of 3 months. The exclusion criteria were as follows: incom-
plete follow-up and medical records, previous shoulder opera-
tion, concomitant subscapularis tear, biceps lesion, capsular or 
labral pathology, glenohumeral osteoarthritis, large or massive 
tear size, grade 3 or grade 4 cuff arthropathy, type 3 acromion 
decompression during surgery, and concomitant cervical disc 
pathology. After implementing these criteria, 16 patients who 
underwent arthroscopic subcoracoid decompression and rotator 
cuff repair with a years of follow-ups were included in the study. 
Sample size determination and power analysis were performed 
using the G power software. The power analysis indicated that 
the minimum sample size to yield a statistical power of at least.8 
with an alpha of.05, and a medium effect size (d = 0.5) was 15 
to compare preoperative and postoperative measurements.

All operations were performed by an experienced surgeon. 
The patient was positioned in the lateral decubitus position with 
the arm in 45° abduction and 15° flexion under 10 lb longitu-
dinal traction. Coracoplasty was performed from the standard 
posterior portal to increase the size of the space from approx-
imately 4–5 mm to 9 mm (Fig. 2) using the size of the burr as a 
template. The subscapularis tendon was then evaluated for tears 
through the anterolateral portal using the probe. Thereafter, 
the rotator cuff tear was repaired with double-row technique. 
Patients used the abduction pillow for 4 weeks and gradually 
started passive range of motion exercise the day after the sur-
gery. At the end of 4 weeks, active-assisted exercises and gradual 
strengthening exercises were initiated.

All analyses were performed by a professor from the depart-
ment of biostatistics using SPSS v.25.0 (Statistical Packages 
for the Social Sciences, Version 25.0. Armonk, NY: IBM Corp, 
2016). Descriptive statistics are presented as mean ± standard 
deviation (x ± SD) or median (range). The Wilcoxon signed-
rank test was used to compare the preoperative and postopera-
tive data. Correlations between the measured parameters were 
assessed using Spearman correlation analysis. Statistical signifi-
cance was set at P < .05.

3. Results
Seven male and 9 female patients were followed up for 2 years. 
The mean age of the patients was 55.8 ± 10.3 years (range 
43–70 years). The mean Hawkins test pain score, coracoid 
overlap decreased, and strength scores for BH, BP, LO, ASES 
score, degree of internal rotation, and coracohumeral distances 
increased (P < .05) (Table 1). The mean AP and ML tear sizes 
were 11 ± 7 and 16 ± 9 mm, respectively. The mean grades 
of retraction and fatty infiltration were 1.5 ± 0.5, 1 ± 0.7, 

respectively. There were 5 type I and 11 type II acromions in the 
study group. All rotator cuff tendon tears healed.

Changes in BP strength were found to be negatively cor-
related with postoperative tCHD (r = −0.6, P = .04) and post-
operative sCHD (r = −0.7, P = .008), and changes in ASES 
score were also negatively correlated with postoperative CO 
(r = −0.7, P = .004). The positive correlation between the 
changes in LO strength and postoperative CO was almost 
statistically significant (R = 0.6, P = .05). Other correlations, 
including the degree of fatty degradation, retraction, acromion 
type, and tendon healing, were not statistically significant 
(Table 2).

4. Discussion
The most important finding of the present study was that 
coracoplasty is an efective and safe procedure to reduce ante-
rior shoulder pain related to subcoracoid impingement and to 
increase the strength of the subscapularis muscle at the 2-year 
follow-up. However, interestingly, the gain in subscapularis 
strength was negatively correlated with postoperative coraco-
humeral distance.

Internal rotation, forward flexion and adduction have been 
shown to cause anterior shoulder pain due to decreased coraco-
humeral distance.[20] Although Lo et al[1] have previously shown 
that subcoracoid impingement and stenosis are common accom-
panying findings of subscapularis tears, not all patients have 
subscapularis tears.[4,7,13] We excluded patients with subscapu-
laris tears from our study.

The most recent comprehensive report by Park et al[13] 
reported satisfactory outcomes for subcoracoid impingement, 
particularly with an increase in internal rotation compared to 
the control group. They described cases of coracoid impinge-
ment in which anterior shoulder pain was present with a CHD 
distance of 6 mm on the preoperative MRI. Unlike the present 
study, most patients had subscapularis tears (20 of 23 patients). 
Similarly, Garofalo et al[4] reported satisfactory relief of pain 
after 1-year follow-up of 13 patients after arthroscopic cora-
coplasty however again 4 of the patients had simultaneous sub-
scapularis tears.

The relationship between subcoracoid impingement and 
subscapularis tears and the need for prophylactic coracoplasty 
is controversial. Tollemar et al[21] reported a similar 11 CHD 
mm and 16 mm CO in both groups and concluded that cora-
coplasty may not be a necessary part of subscapularis tear 
repair. Ayanoglu et al[22] evaluated 57 patients with isolated 
subscapularis tears and concluded that concomitant cora-
coplasty during arthroscopic repair may not be a necessary 
routine. Similarly, although the postoperative CHD distance 
increased to 8.4 mm from 6.5 mm, the effect of coracoplasty 

Figure 2.  (A) Arthroscopic view from the lateral portal of the right shoulder of a patient before coracoplasty. (B) Arthroscopic view of coracoid process after 
coracoplasty.
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on functional results or re-rupture of the subscapularis tendon 
repair could not be shown.[11] Çetinkaya et al reported a minor 
difference between the tear and control groups for tCHD 
(8.6 mm, 8.2 mm, P = .04); however, the major difference was 
in CO (24 mm vs 21 mm).[23] Conversely, Leite et al reported 
that lower CHD and higher CO values were progressively 
related to subscapularis injuries. The mean CHD and CO were 
5.7, 19.7 in the tear group vs control (10.3 mm, 14.3 mm).[24] 
Reichel et al reported that a threshold value of 9.5 mm CHD 
had a sensitivity and specificity of 83 % for predicting sub-
scapularis tears.[25] Most recently, Hodax et al reported a CHD 
distance of 13.7 mm as the lower limit of normal, which was 
measured in 714 healthy asymptomatic patients.[26] Both post-
operative and preoperative measurements were below the nor-
mal range reported by Reichel et al[25]

Unlike the clinical studies mentioned above, this study is the 
first to report a negative relationship between gain in belly press 
strength and postoperative CHD. This may partially explain 
the absence of the beneficial effect of concomitant coracoplasty 
reported in the literature in cases where subscapularis tendon 
repair is required.[11] Secondly, the most important finding of this 
study was that the coracoid length on the tendon is necessary and 
effective for increasing subscapularis muscle tendon strength.

This study had some limitations. First, the number of patients 
was limited and patients with concomitant rotator tears were 
included in the study without a control group. We included rota-
tor cuff tears without subscapularis tears in this retrospective 
study because we did not have any cases of coracoplasty due to 
subcoracoid impingement in the absence of rotator cuff tears. All 
the patients underwent coracoplasty in conjunction with supra-
spinatus repair. Therefore, it is difficult to determine whether the 
improvement after surgery is the result of coracoplasty or the over-
all improvement after rotator cuff repair. However, clinical case 
series exist where patients treated with arthroscopic subcoracoid 
decompression most have subscapularis tears in addition to pos-
terior cuff tears, unlike the present study.[1,4,7,13,27,28] Additionally, 
accompanying lesions such as biceps tendon pathologies, capsu-
lar and labral lesions were excluded from the study.[29–31] It was 
also a limitation and potentially related to limited number of the 
patients. Finally, our MR protocol stated that the arm was in a 
neutral position, and variation in positioning may be a limitation 
but has been reported to be valid.[26]

5. Conclusion
Similar to the outcomes reported in the literature,[4,13] cora-
coplasty is an effective and safe procedure for subcoracoid 

impingement to reduce anterior shoulder pain and to increase 
the strength of the subscapularis muscle with a noticeable 
increase in internal rotation at the 2-year follow-up.
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