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Diminutive Incision Acromioplasty Assisted with Arthroscopy in the  
Treatment of Chinese Patients with Subacromial Impingement Syndrome
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ABSTRACT

Background: Many causes can lead to shoulder pain and subacromial impingement syndrome 
(SIS) is the most frequently recorded disorders. The aim of this study was to evaluate the clini-
cal effects of diminutive incision acromioplasty assisted with arthroscopy for the treatment of 
Chinese patients with subacromial impingement syndrome. 
Subject and Methods: Twenty-two patients with 24-painful shoulders subacromial impinge-
ment syndrome were enrolled. All painful shoulders were in Grades II (8) and III (16) accord-
ing to Neer’s classification. Detailed physical examination was performed. Conventional 
radiography and subsequent magnetic resonance imaging (MRI) of the shoulder region of all 
patients were done. The University of California at Los Angeles Shoulder (UCLA) score system 
was used for all patients to evaluate their satisfaction after surgery. The preoperative record-
ings of the UCLA scores were collected and all enrolled cases including 24-painful shoulders 
were available for follow-up in 1, 3, 6, 12 months after surgery. 
Results: According to the UCLA scoring system, the symptom of all painful shoulders were 
improved after one year postoperatively. The average score before surgery from 15.4 points 
increased to 31.2 points postoperatively, showing a statistical difference (p < 0.05). 
Conclusions: A diminutive incision acromioplasty assisted with arthroscopy is a reliable 
approach to treat Chinese patients with subacromial impingement syndrome. All painful shoul-
ders were obviously improved in one year after surgery.
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Acromioplastia de Incisión Diminuta Asistida con Artroscopia en el 
Tratamiento de Pacientes Chinos con Síndrome de Pinzamiento 
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ABSTRACT

Antecedentes: Muchas causas pueden provocar dolor de hombro y síndrome de compresión 
subacromial (SIS) es el trastorno más frecuentemente registrado. El objetivo de este estudio 
fue evaluar la clínica. Efectos de la acromioplastia con incisión diminuta asistida con 
artroscopia para el tratamiento de Pacientes chinos con síndrome de pinzamiento 
subacromial.
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Sujeto y métodos: Se incluyeron veintidós pacientes con síndrome de afectación subacromial de 
24-hombros dolorosos. Todos los hombros dolorosos estaban en Grados II (8) y III (16) de 
acuerdo con la clasificación de Neer. Se realizó examen físico detallado. Se realizaron 
radiografías convencionales y, posteriormente, imágenes de resonancia magnética (IRM) de la 
región del hombro de todos los pacientes. El sistema de puntuación de la Universidad de 
California en Los Angeles Shoulder (UCLA) se utilizó para que todos los pacientes evaluaran 
su satisfacción después de la cirugía. Los registros preoperatorios de las puntuaciones de 
UCLA se recopilaron y todos los casos incluidos, incluidos 24-hombros dolorosos, estaban 
disponibles para el seguimiento en 1, 3, 6 y 12 meses después de la cirugía.
Resultados: De acuerdo con el sistema de puntuación de UCLA, el síntoma de todos los 
hombros dolorosos mejoró después de un año después de la operación. La puntuación promedio 
antes de la cirugía de 15.4 puntos aumentó a 31.2 puntos después de la operación, mostrando 
una diferencia estadística (p < 0.05)
Conclusiones: Una acromioplastia de incisión diminuta asistida con artroscopia es un enfoque 
confiable para tratar a pacientes chinos con síndrome de pinzamiento subacromial. Todas las 
lesiones dolorosas se mejoraron obviamente en un año después de la cirugía.

Palabras clave: Artroscopia, incisión diminuta, procedimiento quirúrgico mínimamente invasivo, 
síndrome de pinzamiento subacromial
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INTRODUCTION
Shoulder pain is encountered in patients of all ages and 
activity levels. Many causes can lead to shoulder pain, 
including rotator cuff-tears, impingement, frozen shoul-
der, calcific tendonitis and osteoarthritis and among them 
subacromial impingement syndrome (SIS) is the most 
frequently recorded disorder (1–2). This disorder was 
first noted by Jaravay (3) and subsequently classically 
described by Neer in 1972 (4). He described it as three 
Grades: Grade I is characterized by reversible oedema 
and haemorrhage within the cuff and bursa, typically in 
patients younger than 25 years old. Grade II revealed 
irreversible changes including fibrosis and tendinitis, 
seen in patients 25 to 40 years old. Grade II has recently 
been modified to include small tears of the rotator cuff 
after patient diagnosis and treatments are reviewed. In 
Grade III impingement, chronic changes such as tears 
of the rotator cuff, biceps rupture, and bone changes are 
seen and usually occurs in patients 40 years of age and 
older. Up to now, the SIS encompasses a series of sub-
acromial space pathologies such as subacromial bursitis, 
partial thickness rotator cuff-tears, rotator cuff tendino-
sis, calcific tendinitis as well as long-head rupture of 
Biceps tendon (5). These conditions may all present 
similarly and are usually diagnosed by magnetic 
resonance imaging (MRI) or arthroscopy. 

 The treatment of SIS consists of conservative and 
operative approach. Most patients with SIS at the stage 
of Neer Grade I or II and partial rotator cuff-tear cases 
always achieved satisfied clinical effect by conservative 

treatment. A broad spectrum of conservative treatments 
for SIS is available in primary healthcare, including 
rest, ice compress, nonsteroidal, anti-inflammatory drugs, 
corticosteroid injections, physical therapy and excise 
of muscle strength enhancement. In addition, several 
treatments including ultrasound therapy and laser 
therapy also received certain clinical effect in a short-
term. When conservative treatment fails to relieve the 
symptoms associated with SIS or a complete cuff rupture 
is seen on MRI, operative intervention may be 
considered. Operative treatment contained open sub-
acromial decompression [OSD] (4, 6), arthroscopic 
subacromial decompression [ASD] (7) and combination 
of both. Shortcoming of OSD include; larger incision 
with more trauma, excessive intraoperative bleeding, 
injury of surrounding soft-tissue and deltoid weakness. 
Adverse to early postoperative effective excise of 
shoulder joint, ASD and combination of both techniques 
have a tendency to replace OSD with the promotion and 
popularization of arthroscopic techniques. The approach 
of ASD was first described by Ellman (7). Such approach 
has the advantage of sparing the origin of the deltoid, 
reduced the disadvantage of OSD and checked the 
glenohumeral joint simultaneously. Ellman reported 
satisfactory results in 88% of patients at one to three 
years of follow-up (7). Many variations of this technique 
have been reported (8–11).

In the present study, we utilized the approach of 
diminutive incision acromioplasty assisted with arthros-
copy to evaluate the clinical effects for the treatment 
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of patients with subacromial impingement syndrome. 
Totally, 22 cases with 24-painful shoulders were 
enrolled from March 2006 to December 2010 in our 
hospital. The University of California at Los Angeles  
(UCLA) Shoulder Rating Scale were assessed prior to 
surgery and postoperatively at 1, 3, 6 and 12 months. 

SUBJECT AND METHODS
Ethics statements
The study was approved by the local Ethics Committee 
and all patients gave their informed consent prior to 
participation.

General features
A total of 24-painful shoulders in 22 cases diagnosed 
as SIS according to the comprehensive results of medi-
cal history, physical examination and imageological 
diagnosis from March 2006 to December 2010 in our 
hospital, were utilized in this study. Nine cases were 
males and 13 were females, among them two females 
had bilateral shoulder pain, with the gender ratio of 9:13 
and no statistical difference between two genders. The 
age of patients ranged from 17 to 80 years old, with the 
median of 57 years. The average duration of the disease 
was 7.5 months, ranging from 6–26 months. Eight out 
of 24-painful shoulders were at the stage of Neer Grade 
II and the rest were Grade III based on the classification 
of Neer’s. All patients had been unsuccessfully treated 
without surgery for more than six months. The UCLA 
Shoulder Rating Scale (12) was recorded prior to sur-
gery and postoperatively at 1, 3, 6 and 12 months.

Clinical features
All patients have trauma or chronic strain history; 
among them 17 cases had obvious history of shoulder 
trauma and 16 cases had a history of chronic strain. 
All patients had varying degrees of shoulder pain, 18 
of these felt pain at night. Tenderness occurred in the 
space between anterolateral acromion and small knot. 
Supraspinatus and infraspinatus atrophy was observed 
in 12 cases with relative long medical history. Painful 
arc test showed positivity in 19-painful shoulders, Neer 
test positive in 18-painful shoulders, Hawkins’ test pos-
itive in 20-painful shoulders and drop arm test positive 
in 13-painful shoulders.

Image diagnosis
Conventional radiography (X-rays) and MRI examina-
tions of all patients were performed preoperatively. The 
findings of radiography shown Type I (flat) acromion in 
two shoulders, Type II (curved) in eight shoulders and 
Type III (hooked) in 14 shoulders according to Bigliani’s 
identification (13). The MRI sequences revealed six out 
of 24 shoulders complicated with rotator cuff-tears.

Surgical procedure
A total of 17 cases received general anaesthesia and 
the rest received long-term brachial plexus anaesthesia 
according to the body conditions of patients and the sug-
gestion of the anaesthetist. Six patients were operated 
on in the lateral position, the arm abducted 45 °С and 
with 2 Kg plaster traction, the remaining 16 cases were 
operated in the semi-reclining position (beach chair), 
the upper body up 45 °С and affected arms were placed 
outside the side of the operation bed. The procedures of 
surgery are briefly summarized. (1) Arthroscopic subac-
romial inspection using the posterior approach; (2) The 
resection of abnormal synovia proliferation with electro-
shaver or burr; (3) The abscision or partial resection of 
the coracoacromial ligament with hook scalpel (4) The 
deltoid disarticulation along the edge of the acromion 
without the arthroscope. Such procedure provided a 
direct and clear view of the surgical area, allowing the 
surgeons to remove the abnormal tissue accurately and 
avoid damage of the normal structures (5). The wedge 
resection of the forward and lower part of the acromion 
(6). Patients underwent repair of the rotator cuff simulta-
neously. Subsequently, intra-articular joint were injected 
with sodium hyaluronate and the incision sutured. 

Postoperative rehabilitation
Postsurgical shoulder joints were continuous compressed 
by ice for 12 hours postoperatively. Wound drainage was 
performed in the next 12–24 hours, antibiotics were used 
to prevent infection for two to three days postoperatively. 
Six patients with rotator cuff repair needed three weeks 
for shoulder joint fixation with an outreach frame, the 
other patients were able to carry out passive functional 
exercise of shoulder joint under guidance in the first 
day postoperatively. Next, active functional exercise of 
the shoulder joint with simple pendulum movement on 
the second day, postoperatively, was achieved. Three 
weeks after surgery, all of the patients were allowed to 
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(Figure). Compared with the average preoperative score of 
painful shoulders, that of any follow-up time point showed 
statistical difference (p < 0.05). We found obvious 
improvement of patients’ syndrome and obtained better 
clinical effects.
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Figure:  Comparison of The University of California at Los Angeles Shoul-
der scores between pre and postoperative shoulders. X-axle repre-
sents time points and Y-axle represents The University of California 
at Los Angeles Shoulder scores.

DISCUSSION
In the present study, we utilized diminutive incision 
acromioplasty assisted with arthroscopy to evaluate the 
clinical effects of the treatment of patients with SIS. 
During the period of one year follow-up, we found relief 
of patients’ Syndrome and obtained better clinical effects 
according to the UCLA scores system.

Subacromial impingement syndrome is the com-
pression of the supra-humeral structures against the 
anteroinferior aspect of the acromion and coracoac-
romial ligament. The structures most often irritated and 
inflamed with SIS are the rotator cuff muscles, the long 
head of the biceps and the subacromial bursa and pain 
frequently radiates to the lateral mid-humerus (4–5, 
14–15). Patients always complain of pain at night, 
exacerbated by lying on the involved shoulder or sleep-
ing with the arm overhead. Onset of shoulder pain and 
weakness following a fall in an individual over 40 years 
old should raise concern for complete tear of the rota-
tor cuff. In our study, most patients were more than 40 
years old and among these six shoulders of elder patients 
were complicated with partial rotator cuff-tears, such is 
consistent with previous report (5). Trauma is the poten-
tial cause for most impingement, such phenomenon was 
also observed in our study, most of patients have history 
of shoulder trauma and the pain usually develops insidi-
ously over a period of weeks to months. 

A thorough examination of the neck and shoulder 
is critical to properly diagnosing SIS. Many clinical 

start active strength exercises. The level of early activ-
ity should be less than angle of collided joints. Until six 
weeks after surgery, upper limb strength exercises were 
performed gradually. Rotator cuff repair in patients with 
full-thickness rotator cuff-tear needed rehabilitation for 
three months without any exercises after operation in 
order to recover the power of the rotator cuff. 

Statistical analysis was made in SPSS 16.0 for 
Windows programme. Average UCLA scores pre- and 
postoperative were compared by unpaired student’s 
t-test.

RESULTS
The preoperative recordings of the UCLA scores were 
collected and all enrolled cases including 24-painful 
shoulders were available for follow-up in 1, 3, 6, 12 
months after surgery. According to the UCLA scor-
ing system, we classified our patients into four Grades, 
“excellent” represented accumulative scores of UCLA 
more than 34 points, “good” represented that in the 
range of 28−33 points, “fair” represented that in the 
range of 21–27 points and “bad” represented that less 
than 21 points. The preoperative records of all enrolled 
shoulders revealed “bad”, whereas only one month 
after operation such number decreased to 10 shoulders 
and the painful symptom of other eight shoulders was 
relieved, including three “excellent” and five “good”. In 
the follow-up time point of 3, 6, 12 months after opera-
tion, the symptoms of all postoperative shoulders were 
relieved and the “bad” record disappeared. A total of 21 
out of 24 (87.5%) shoulders were relieved, recorded as 
“good” or “excellent”. The detailed data were summa-
rized in the Table. 

Table:  Comparison of the case number of patients with SIS between pre- 
and post-operation using The University of California at Los Angeles 
Shoulder score system.

Follow-up time 
point (month)

bad 
(n)

fair 
(n)

good 
(n)

excellent 
(n)

Ratio* 
(%)

0 24 0 0 0 0.0
1 10 6 5 3 33.3
3 5 7 7 5 50.0
6 2 5 7 8 62.3

12 0 3 6 15 87.5

* The ratio of the case numbers of good and excellent to that of total case
numbers.

The average preoperative score of all enrolled pain-
ful shoulders was 15.4 points, whereas in the follow-up 
time point of 1, 3, 6, 12 months after surgery such scores 
increased to 21.3, 26.7, 29.1 and 31.2, respectively 



Wen et al 169

diagnostic tests have been developed for physical exami-
nation of the shoulder some of which are Hawkins, Neer, 
horizontal adduction, painful arc, drop arm, Yergason 
and Speed tests (5). Among them, Hawkins and Neer 
tests are quite efficient in diagnosis of SIS as they 
had high sensitivities and accuracy ratios (16). In our 
patients, 83.3% (20/24) painful shoulders were positive 
in Hawkins’ test, while 75% (18/24) of these were posi-
tive in Neer test. Considering all enrolled shoulders are 
belonged to Neer Grade II and III, thus, there is relative 
lower specificity than precious reports (16). In addition, 
it is worth noting that 79.1% (19/24) painful shoul-
ders showed positive in the painful arc test and 54.2% 
(18/24) painful shoulders were positive in the drop arm 
test. These implying that combination of various clinical 
diagnostic tests may be give better specificity. 

Acromion morphology and its relationship to rota-
tor cuff lesions are well documented by Bigliani and 
his colleagues (13). According to cadaveric dissections, 
he described three distinct types of acromions: Type I 
(flat), Type II (curved) and Type III (hooked). This clas-
sification system is based on the anterior slope of the 
acromion taken from supraspinatus outlet radiographs in 
the sagittal plane. A previous report found that shoul-
ders with Type III (hooked) acromion have a higher 
incidence of rotator cuff-tears (17). From our study it is 
shown that more than half (58.3%) of the painful shoul-
ders were classified into Type III (hooked) acromion, 
highlighting such type acromion has a high susceptibil-
ity to SIS. Interestingly, Ellman reported that none of the 
rotator cuff-tears found in his study were associated with 
a Type I acromion (18), but two of our painful shoulders 
were Type I acromion and one was diagnosed as partial 
rotator cuff-tears via MRI exam. It may be related with 
history of shoulder trauma in the patient.

Arthroscopic subacromial decompression is a well-
evaluated procedure and advocated by several authors 
for the treatment of impingement syndrome in the 
shoulder (8–9, 19–20). It is an appropriate alternative 
technique for these open subacromial decompression 
when conservative treatment fails. As the aforemen-
tioned shortcoming of OSD, ASD have more and more 
performed worldwide. Ellman first published such tech-
nique with short-term follow-up demonstrating 89% 
satisfaction at two to five years (7). These findings have 
been expanded upon in patient number and length of fol-
low-up by both Ellman and other authors, subsequently 
validating arthroscopic decompression as an effective 
treatment for subacromial impingement (21–22). Our 
results are consistent with these reports, but within a 

relatively short-term follow-up received 87.5% satis-
faction. As the limited cases, more cases and long-term 
follow-up need to be carried out, but to some extent, it 
has proven that our surgical method is useful for patients 
with SIS in China.

CONFLICT OF INTEREST
We declare that we have no conflict of interest.

AUTHOR’S NOTE
Zhi-Qiang Wen, Jun Pan and Zhong Chen conceived 
and planned the work that led to the paper. Zhi-Qiang 
Wen and Jing-Yu Du interpreted the evidence it presents. 
Peng-Cheng Gu and Xiang-Jin Lin wrote the paper or 
reviewed successive versions and took part in the revi-
sion process and Zhi-Qiang Wen approved the final 
version.

REFERENCES
1. Homg CT, Lee SC, Chang RC, Lee WP, Lin FL, Hsu CW et al. The 

influence of fermentation by different lactobacillus on the free radical 
scavenging activity of burdock and variations of its active components.
Life Sci J 2013; 10: 288–92.

2. Hawkins RJ, Abrams JS. Impingement syndrome in the absence of rota-
tor cuff tear (stages 1 and 2). Orthop Clin North Am 1987; 18: 373–82.

3. Jaravay J. Sur la luxation du tendon de la longue portion du muscle
biceps humeral: sur la luxation de tendons des muscles peroniers later-
cux. Gaz Hebd Med Chir 1867; 21: 325.

4. Neer CS. Anterior acromioplasty for the chronic impingement syndrome
in the shoulder: a preliminary report. J Bone Joint Surg Am 1972; 54:
41–50.

5. Koester MC, George MS, Kuhn JE. Shoulder impingement syndrome.
Am J Med 2005; 118: 452–5.

6. Hawkins RJ, Kennedy JC. Impingement syndrome in athletes. Am J 
Sports Med 1980; 8: 151–8.

7. Ellman H. Arthroscopic subacromial decompression: analysis of one- to
three-year results. Arthroscopy 1987; 3: 173–81.

8. Green A. Arthroscopic treatment of impingement syndrome. Orthop
Clin North Am 1995; 26: 631–41.

9. Ibrahim GE, Abdel-Motaleb AF, Mahmoud ER. Achieving optimum
scientific standards for producing fabrics suitable for protecting against
hazardous chemical liquids. Life Sci J 2013; 10: 342–53.

10. Caspari RB, Thal R. A technique for arthroscopic subacromial decom-
pression. Arthroscopy 1992; 8: 23–30.

11. Ashour MA, Omar HM, Hussein OA, Salah NA. Evaluation of some 
fivrinolytic factors for assessment of lower extremity arterial disease in
diabetic patients. Life Sci J 2013; 10: 412–23.

12. Ellman H, Hanker G, Bayer M. Repair of the rotator cuff. End-result
study of factors influencing reconstruction. J Bone Joint Surg Am 1986; 
68: 1136–44.

13. Bigliani L, Morrison D, April E. The morphology of the acromial and its
relationship to rotator cuff tears. Orthop Trans 1986; 10: 228.

14. Neviaser RJ, Neviaser TJ. Observations on impingement. Clin Orthop 
Relat Res 1990; 254: 60–63.

15. Ma L, Bian ML, Cheng JY, Xiao W, Hao M, Zhu J et al. Hybrid capture 
II for high-risk human papillomavirus DNA testing to detec cervical pre-
cancerous lesions: a qualitative and quantitative study. Exp Ther Med 
2010; 1: 193–8.

16. Calis M, Akgun K, Birtane M, Karacan I, Calis H, Tuzun F. Diagnostic 
values of clinical diagnostic tests in subacromial impingement syn-
drome. Ann Rheum Dis 2000; 59: 44–7.



170 A Reliable Approach to Treat SIS Patients in China

17. Ticker J, Bigliani L. Impingement pathology of the rotator cuff, in
Andrews JR, Wilkins KE (eds). The Athlete’s Shoulder New York 1994;
Churchill Livingstone 7.

18. Ellman H. X-ray measurement of the suacromial angle: Correlations fol-
lowing arthroscopic acromioplasty. Orthop Trans 1987; 11: 230.

19. Tytherleigh-Strong GM, Levy O, Sforza G, Copeland SA. The role of
arthroscopy for the problem shoulder arthroplasty. J Shoulder Elbow
Surg 2002; 11: 230–34.

20. Bao CS, Yang FB, Liu L, Wang B, Li DJ, Gu YJ et al. Surgical treatment 
of chiari I malformation complication with syringomyelia. Exp Ther
Med 2013; 5: 333–7.

21. Mashhadi A. The architectural features of facades in Arak historical
monuments from Qajar period. Life Sci J 2013; 10: 756–61.

22. O’Connor DA, Chipchase LS, Tomlinson J, Krishnan J. Arthroscopic 
subacromial decompression: responsiveness of disease-specific and 
health-related quality of life outcome measures. Arthroscopy 1999; 15:
836–40.

© West Indian Medical Journal 2019.
This is an article published in open access under a Creative Commons 
Attribution International licence (CC BY). For more information, please 
visit https://creativecommons.org/licenses/by/4.0/deed.en_US.




