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Abstract

Many physicians perform traditional Acromioplasty (AMP) in arthroscopic Rotator Cuff Repair (RCR)
surgery. However, this surgery might cause shoulder pain, or joint instability postoperation. We
compared the clinical efficacies of Arthroscopic Subacromial Smooth Polishing (ASSP) and AMP in
RCR. The clinical data of 74 patients performed ARCR were retrospectively analysed, among who 36
patients were performed intraoperative SSP, and 38 patients were performed traditional AMP. The
clinical efficacies of the two groups were compared, evaluated, and statistically analysed using VAS,
Constant-Murley shoulder Score (CMS), and MRI before the surgery (T1), 3 months after the surgery
(T2), and in the last follow-up (T3). The patients were followed up 18-36 months (average 26.9 months).
The postoperative VAS and CMS of the two groups were statistically significantly different from those at
T1 (P<0.001). The comparison of VAS and CMS between the two groups at T2 and T3 showed
statistically significant differences (P<0.001), but the rotator cuff healing time showed no significant
difference (P>0.05). SSP can significantly reduce postoperative shoulder pain and improve joint
functions than AMP, but it cannot shorten the rotator cuff healing time.
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Introduction
Rotator Cuff Tears (RCTs) is common in the elderly, with the
incidence rate more than 50% in people over 65 years old [1],
and its risks can be greatly increased in athletes engaged in
overhead sports and young people engaged in special labors,
etc. [2]. RCTs is the main reason of shoulder pain in these
populations, and the functions of shoulder joint can be lost in
severe cases [3-6].

Due to the hypothesis of Neer impingement syndrome, many
physicians perform AMP toward some type II and most type
III acromion in rotator cuff repair so as to make it become flat
type I acromion. However, this surgery might damage the
coracoacromial ligament and dead center of deltoid. Gartsman
et al. believed that: the resection of the coracoacromial
ligament will easily result in the instability of shoulder joints,
and the repeated friction and impacts at this state will cause
lasting chronic pain [7,8]. Sanchez et al. reported one case of
artificial humeral head replacement caused by glenohumeral
arthritis combined with extensive RCTs, and found that the
incidence of postoperative anterosuperior shoulder instability
was 21% (7/33), exhibiting significant correlation with
previous AMP histories (P<0.05) [9]. Tibone et al. performed
AMP to 35 athletes with shoulder impingement syndrome, and
20% of the patients still exhibited postoperative mild to severe
pain [10]. In the similar cases reported by Post et al. [11], 11%
of the patients still had significant pain after AMP, 56% of the

patients with preoperative symptoms of asthenia remained
asthenia, and 29% of patients with motion limitation still had
postoperative motion limitation; their the results showed that
the proportion of the patients that could return to high-level
sport was very low. Williams et al. [12] performed humeral
head prosthesis replacement plus coracoacromial ligament
conservation toward 21 patients with glenohumeral arthritis
plus extensive RCTs, and the postoperative follow-up revealed
that no shoulder instability or pain occurred.

We retrospectively analysed the clinical data of the patients
performed ASSP or AMP in our department from July 2012 to
May 2014, aiming to explore the clinical efficacies of ASSP.

Patients and Methods

General information
A total of 74 patients underwent arthroscopic rotator cuff
repair in our department from July 2012 to May 2014 were
retrospectively studied, 44 males and 30 females, aging 19-59
years (mean 47.3 years), including 48 cases of supraspinatus
muscle tear, 9 cases of infraspinatus muscle tear, and 17 cases
of complex tear. 36 patients were performed ASSP (the
experiment group), and 38 patients were performed traditional
AMP (the control group). This study was conducted in
accordance with the declaration of Helsinki. This study was
conducted with approval from the Ethics Committee of the
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Eighty-Ninth Hospital of People's Liberation Army. Written
informed consent was obtained from all participants.

Inclusion criteria
1) confirmed as RCTs by MRI and physical examination; 2)
type II or type III acromion displayed in X ray; 3) without
shoulder joint adhesion, and passive shoulder activities were
unrestricted; 4) in generally good health, without other
diseases, and could tolerate the surgery; 5) with good
compliance for the postoperative rehabilitation process.

Exclusion criteria
1) asymptomatic RCTs; 2) with obvious osteoporosis, which
could easily lead to the instability of the fixing materials; 3)
associated with other shoulder injuries, such as SLAP injury,
Bankart injury, fractures around the shoulder joint ; 4) with a
history of years of smoking; 5) with a history of hormone
injection after shoulder injuries.

Surgical methods
The surgery used the posterior, lateral, and anterior approaches,
the arthroscope and surgical instruments were placed into using
one puncture cone; firstly, the glenohumeral joint was
inspected to display the ruptured rotator cuff (Figure 1A). After
cleaning the glenohumeral joint and properly trimming the
lateral sides of rotator cuff capsule, the scope was then placed
into the subacromial space for different surgical methods,
respectively.

ASSP
One disposable planer (Smith and Nephew, U.S.) was used to
polish the site 1/3 in front of the acromion so as to remove the
subacromial soft tissue (using radio frequency (JC Medical
Inc., US) for the removal if necessary); when the subacromial
bones were revealed, one burr was placed via the lateral
approach (Smith and Nephew, U.S.), and then trimmed the
subacromial surface from the front to the rear according to the
curvature of coracoacromial arch to achieve its smooth
transition with the coracoacromial ligament (Figure 1B). When
stopped the perfusion fluid, bleeding could be seen on the bone
surface. The coracoacromial ligament was then explored, and if
uneven downward-projected osteophytes were found in the
anterior ligaments of the acromion, which might easily cause
friction, one burr could be used to gently wipe them away, but
the osteophytes in deep ligaments could be disregarded. The
lateral side of acromion was then processed and polished to
smooth arch using the burr. The proliferated osteophytes in the
greater tuberosity could be polished and smoothened using the
burr so as to reduce the postoperative friction and impact.

AMP
The 1/3 inferior surface before the acromion was firstly one-
step processed using one planer until the acromial bones were
revealed. One drill was then placed via the lateral shoulder
approach and polished the acromion following the order of

from the front to the back, as well as from the outside to the
inside; secondly, the drill was re-placed via the anterior
approach for the second time polishing, keeping the drill pipe
appropriately parallel to the inferior acromial surface and
polishing the anterior acromial part flat (Figure 1C) to make it
become type I acromion. The result analysis showed that:
during the polishing processing, the dead center of
coracoacromial ligament in 18 cases was completely cut off
(46%), 1/2-cut off in 13 cases (33%), and 1/3-cut off in 7 cases
(Figure 1D). The fabric dead center in front of the deltoid was
damaged to various degrees (30-50%) during AMP. When the
surgery was completed, one planer was used to clean the
floating part at the coracoacromial ligament and deltoid.

Rotator cuff repair
After completing the acromion processing, RCR could then be
performed. We used the same procedure for each group with
Healix anchors (Johnson and Johnson, U.S.) and Versalok
anchors (Johnson and Johnson, U.S.) (Figure 1F).

Figure 1. Arthroscopic treatment methods A). Arthroscopic inspection
reveals RCTs; B). The experiment group is performed smooth
polishing along the subacromial surface, especially polishing the
coracoacromial arch; C). The control group is performed traditional
polishing using one burr, especially polishing the anterior part flat;
D). One probe is used to explore the coracoacromial ligament injury
after AMP in the control group; E). Suture of rotator cuff; F). Bridge
suture of rotator cuff.

Postoperative treatments
Shoulder activities within the first 6 weeks should mainly be
passive, and changed to active 6 weeks later assisted with
passive motions; the range of motion should be increased
gradually. The follow-up was performed one month after the
surgery and every 3 months later, and the follow-up contents
included: 1) shoulder VAS score; 2) shoulder Constant-Murley
score; 3) MRI to assess the rotator cuff healing; 4) developing
and guiding further rehabilitation programs.

Statistical analysis
SPSS 17.0 (IBM, USA) software package was used for the
statistical analysis. First, the measurement data were performed
the normal distribution test, and if they were normally
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distributed, the data were then expressed as (x̄ ± s), and the
intergroup comparison used the two-sample t test; otherwise,
the multiple independent sample rank sum test was used, with
P<0.05 considered as statistically significant difference.

Results
The 74 patients of the two groups were followed up via the
way of hospital visit, and the average follow-up lasted 26.9
months (18-36 months). No postoperative neurological injury
and postoperative joint adhesion occurred.

Comparison of postoperative pain improvement
between the two groups
The postoperative shoulder pain in the two groups were
significantly reduced than before (Table 1); at T3, the VAS
score of the experiment group was decreased from 5.61 ± 0.94
preoperatively to 0.19 ± 0.40 points (P<0.001), and that in the
control group was reduced from 5.67 ± 0.96 preoperatively to
1.50 ± 1.35 points (P<0.001); the intergroup comparison
showed statistically significant difference (F=50.89, t=5.70,
P<0.001).

Among the patients in the two groups, one patient in the
experiment group was found anterior shoulder pain in the 6
month follow-up, which was caused by biceps tendinitis, and
the symptoms were remitted after administrated prednisolone;
9 patients in the control group appeared pain and tenderness
when performing shoulder anteflexion and abduction, and this
was considered to be related with the injuries of deltoid and
coracoacromial ligament as well as postoperative scarring; the
patients were given oral anti-inflammatory analgesic drugs and
physical therapy, and the pain in one patient was remitted, and
partially reduced in the rest eight patients (21.0%), but activity-
associated pain at this site still existed at T3.

Comparison of postoperative CMS scores
The postoperative CMS scores of the two groups were
increased than those before the surgery (Table 2). At T2, CMS
in the experiment group was improved from 66.18 ± 5.53
preoperatively to 84.62 ± 3.73 points (P<0.001), and that in the
control group was improved from 68.41 ± 4.83 preoperatively
to 83.80 ± 3.16 points (P<0.001); there was no statistically
significant difference between the two groups (t=1.107,
P=0.275); at T3, CMS in the experiment group was 91.53 ±
1.63 points, and that in the control group was 88.13 ± 2.06
points, and there was a statistically significant difference
between the two groups (F=5.26, t=7.89, P<0.001).

At T2, the patients in both groups exhibited wider ranges of
shoulder abduction, as well as pain and various degrees of
motion limits when performing anteflexion and exterior and
interior rotation; after the continuous rehabilitation, all the
patients in the experiment group exhibited free shoulder
movements at T3 and no shoulder numbness. 55.3% of the
patients in the control group (21/38) exhibited limited shoulder
anteflexion, abduction, or muscle strength reduction. The

middle- and long-term recovery of shoulder functions in the
experiment group was better than the control group.

Comparison of rotator cuff healing time in MRI
images
When MRI images displayed the structural integrity, good
continuity, and oedema-free tendons at the repair site of the
rotator cuff, it could be considered as the rotator cuff healed
[13]. At T3, the two groups showed no re-RCTs. The MRI
images of the experiment group showed the healing time as
5.83 ± 0.81 months, and those of the control group showed the
healing time as 5.87 ± 0.88 months; there is no statistical
significance between the two groups (F=0.289, t=0.179,
P=0.859), indicating that the comparison between ASSP and
AMP showed no significant difference in rotator cuff healing
time.

Table 1. VAS scores at T1, T2, and T3.

Group VAS Score

Pre-operation 3 months post-
operation

Final followed
up

Trial Group 5.61 ± 0.94 0.62 ± 0.71 0.19 ± 0.40

Control
Group

5.67 ± 0.96 1.46 ± 0.82 1.50 ± 1.35

P Value P>0.05 t=4.86 t=5.70

P<0.001 P<0.001

The VAS Scores between two groups showed statistically significant difference
post-operation (P<0.001).

Table 2. CMS scores at T1, T2, and T3.

Group CMS Score

Pre-operation 3 months post-
operation

Final followed up

Trial Group 66.18 ± 5.53 84.62 ± 3.73 91.53 ± 1.63

Control
Group

68.41 ± 4.83 83.80 ± 3.16 88.13 ± 2.06

P Value P>0.05 t=1.107 t=7.89

P=0.275 P<0.001

The CMS Scores between two groups were not statistically significant difference
at 3 months postoperation (P=0.275), but showed statistically significant
difference at final followed up (P<0.001).

Discussion
Coracoacromial arch is a concave curved smooth surface, and
composed of the lower surface of the anterior acromion and
coracoacromial ligament; when the shoulder joints move, the
rotator cuff glides along it, thus constituting the humerus-
scapula joint. It provides a powerful anterosuperior support for
the shoulder joints [14,15].

Damages to the dead center of deltoid muscle in AMP are also
the main reason of persistent pain and abductor strength
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reduction. Tendons in the front part of deltoid muscle directly
attach to the anterolateral part of the acromion, so partial
tendon fibers will be inevitably being destroyed in AMP.
Torpey et al. [16] found that in arthroscopic AMP, if 4 mm of
anterior acromial bone is cut off, 43% of the dead center of
deltoid will be damaged, and cutting off 6 mm will destroy
72%. In this study, we found that in AMP, together with
opening the deltoid fascia, the dead center of deltoid would be
damaged, so it would impact the early rehabilitation, and the
postoperative contracture and adhesion of deltoid scars were
prone to causing shoulder pain and motion restriction.

In order to avoid damaging the coracoacromial arch and
deltoid in AMP, many scholars chose the subacromial
decompression instead of AMP so as to expand the
subacromial volume and to avoid the friction and impact of
acromion on rotator cuff. Budoff et al. [17] and Fenlin et al.
[18] had confirmed in their own studies that simple
arthroscopic subacromial decompression and greater tubercle-
plasty have good excellent rate in long-term follow-up in
treating RCTs. Verhelst et al. [19] performed reverse
subacromial decompression when treated 33 elderly RCTS
patients, and followed up for a mean 38 months; the results
showed that the shoulder functions were significantly increased
than those before the surgery. The achievements of these good
surgical results are closely related to intra-operatively
increasing the subacromial volume, and reducing the
compressive stress and friction between the humerus and
scapula.

In this study, ASSP is one improvement based on this type of
surgery, and its essence is still the subacromial decompression;
meanwhile, it pays more emphasis on smoothly repairing the
humerus-scapula motion interface, so the postoperative
repeated impact and friction caused by motions can be
minimally reduced, thus reducing the ischemia, oedema, and
pain of the rotator cuff. After two-year postoperative recovery,
the AMP group still has 21.5% (8/38) of the patients existing
anterior shoulder pain at T3, but the pain in the ASSP group
has been obviously relieved, so it also confirms the important
roles of coracoacromial arch in maintaining the glenohumeral
stability and restoring the shoulder functions.

Studies have found that a variety of cell growth factors can
promote the proliferation, collagen synthesis, and
vascularization of tendon cells, thus promoting the tendon
regeneration and bone healing after rotator cuff repair [20,21],
such as platelet-derived growth factors, fibroblast growth
factors, etc. [22]. Many animal studies all suggested that these
factors can contribute to the bone healing after rotator cuff
repair [23,24]. In this study, ASSP and AMP both caused bone
bleeding on the subacromial surface, thus promoting the
releasing of blood marrow growth factors and their attachment
onto the rotator cuff surface, and the results showed there was
no statistically significant difference in the rotator cuff healing
time between the two groups.
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