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The purpose of this study was to compare early postoperative outcomes between ar-
throscopic and mini-open repair for rotator cuff tears smaller than 3 cm to determine
whether arthroscopic repair causes less postoperative pain and allows for faster recovery
of range of motion. Sixty patients scheduled for rotator cuff repair were randomized to
either an arthroscopic repair group (30 patients) or a mini-open repair group (30 pa-
tients). Pain level, range of motion, shoulder stiffness, and complications were compared
between the 2 groups from immediately postoperatively to 6 months postoperatively.

Although no statistically significant difference was found in mean visual analog scale
pain scores between the 2 groups during the 6 months postoperatively, mean visual
analog scale pain score was significantly lower in the arthroscopic repair group com-
pared with the mini-open repair group at postoperative days 1 and 2 (P=.02 and
P=.04, respectively). No significant difference existed in postoperative range of mo-
tion, duration of rehabilitation, shoulder stiffness, or complications between the 2
groups; however, the use of additional analgesics in the arthroscopic repair group was
significantly lower than in the mini-open repair group (P=.03).

Arthroscopic and mini-open repair had equivalent clinical outcomes in the early post-
operative period. The hypothesis that arthroscopic repair would cause less postopera-
tive pain and allow faster recovery of range of motion in the early postoperative period
compared with mini-open repair was not supported.
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rthroscopic repair of the rotator
cuff is an increasingly popular
method, one for which many
authors have reported satisfactory out-
comes.' Its potential advantages include
less postoperative pain, low deltoid mor-
bidity, shorter hospital stay, faster reha-
bilitation, and earlier return to activities of
daily living.*” Despite these advantages,
arthroscopic repair of the rotator cuff is
technically demanding and requires a
large-volume practice for a surgeon to
become proficient in this procedure.*®
Because of the technical demands of ar-
throscopic repair, many surgeons con-
sider the mini-open technique to be the
first choice for rotator cuff repair. Mini-
open repair is a well-established method
with the potential advantages of caus-
ing less deltoid morbidity and being an
easier technique.'” Satisfactory clinical
outcomes have been well documented and
compare favorably with those for open or
arthroscopic techniques.>% 13
Several systematic reviews and meta-
analyses have demonstrated that no sig-
nificant difference exists in mid- and
long-term clinical outcomes between
arthroscopic and mini-open repair.->!617
However, most of those studies were of
low quality in that samples were not ran-
domized and follow-up was retrospective
in nature. In addition, few studies have
compared the 2 techniques with respect
to level of postoperative pain and range
of motion in the early postoperative pe-
riod. The current study compared early
postoperative outcomes between ar-
throscopic and mini-open repair for rota-
tor cuff tears of smaller than 3 cm to test
the hypothesis that, of the 2 techniques,
arthroscopic repair would cause less
postoperative pain and allow for faster
recovery of range of motion.

MATERIALS AND METHODS
Patient Population

This study was approved by the au-
thors’ institution’s Review Board of
Research Ethics. Between March 2008
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and December 2009, a total of 60 patients
(34 men and 26 women) at the authors’ in-
stitution who were scheduled to undergo
repair for rotator cuff tears smaller than
3 cm were enrolled in the study. Patients
were randomized to either a mini-open
or arthroscopic repair group after provid-
ing written informed consent. The first
consecutive 30 patients underwent mini-
open repair, and the next consecutive 30
patients underwent arthroscopic repair.
A power analysis revealed the need for
at least 27 patients in each group to reach
statistical significance. To avoid selection
bias because of the learning curve for ar-
throscopic repair, the 30 patients undergo-
ing arthroscopic repair were enrolled in
the study 12 months after the 30 patients
undergoing mini-open repair were en-
rolled.

Inclusion criteria were intraoperative
confirmation of the presence of a supra-
spinatus tear smaller than 3 cm. Exclusion
criteria included the presence of a large to
massive tear (greater than 3 cm) and the ne-
cessity of an additional procedure such as
biceps tenodesis, repair of a superior labral
tear from anterior to posterior, or distal
clavicular resection. All procedures were
performed by the same surgeon (C.-C.H.).

Pain level and range of motion from
immediately postoperatively to 5 days, 2
and 6 weeks, and 3 and 6 months post-
operatively were compared between the
2 groups. In addition, duration of post-
operative rehabilitation, postoperative
shoulder stiffness, length of hospital
stay, use of additional analgesics, and
postoperative complications were com-
pared.

Mean patient age was 55.8 years
(range, 39-69 years). Nine patients
had a partial rotator cuff tear, 17 had a
small tear, and 34 had a medium tear.
No statistically significant differences
were found between the 2 groups with
regard to age, sex, body mass index,
preoperative shoulder stiffness, duration
of surgery, tear size, or repair technique
(Table 1).

Postoperative Pain Management

In both groups, postoperative pain was
controlled according to the authors’ stan-
dard multimodal protocol, which has been
described elsewhere.'® A 50-mL cocktail
of local analgesics containing morphine
and 0.75% ropivacaine dissolved in 0.9%
normal saline was injected intraopera-
tively into the intra-articular cavity, sub-
acromial space, muscle layer, and fatty
and subcutaneous layers. For postopera-
tive pain control, immediate-release oxy-
codone, acetaminophen, and a cyclooxy-
genase-2 selective inhibitor were admin-
istered orally until postoperative day 2.
From postoperative days 3 to 5, a tablet
containing a combination of 37.5 mg of
tramadol and 325 mg of acetaminophen
was prescribed, along with a cyclooxy-
genase-2 inhibitor. For additional postop-
erative pain control beyond that provided
by the authors’ regular regimen, intramus-
cular diclofenac was added if required.

Patients rated their pain using a visual
analog scale (VAS) ranging from 0 (no
pain) to 10 (unbearable pain) preopera-
tively; immediately postoperatively; daily
between postoperative days 1 and 5; and
at 2 and 6 weeks and 3 and 6 months post-
operatively. Range of shoulder motion
was checked daily, beginning on postop-
erative day 1, using a continuous passive
motion machine. Days on which patients
could achieve 120° of flexion and 30° of
external rotation were recorded.

SURGICAL TECHNIQUE

With patients in the lateral decubitus
position, a standard arthroscopic glenohu-
meral examination was performed under
general anesthesia through the posterior
and anterior portals to evaluate intra-
articular pathology. The arthroscope then
was placed in the subacromial space, and
arthroscopic subacromial decompression
was performed through a lateral portal us-
ing an acromionizer burr.

For the mini-open repair group, a 3-
to 4-cm skin incision was made from the
anterolateral edge of the acromion to the
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distal edge, and dissection was made to
the raphe between the anterior and middle
deltoid. After preparing the footprint us-
ing a ring curette or rasp, the torn tendon
was repaired using either the single-row
(n=7) or double-row (n=23) repair tech-
nique with a suture anchor.

For the arthroscopic repair group, af-
ter a posterolateral portal for viewing was
created, the tear was adequately mobilized
and repaired by attaching the supraspina-
tus to the prepared greater tuberosity us-
ing either the single-row (n=5) or double-
row (n=25) repair technique with a suture
anchor. The number of anchors and su-
tures used depended on the tear size and
pattern.

Postoperative Rehabilitation

The postoperative rehabilitation proto-
col was the same for both groups. Wearing
an abduction brace, patients engaged in
pendulum and continuous passive mo-
tion machine exercises until postoperative
day 5, and then passive range-of-motion
exercises were started. Active range-of-
motion exercises were started at 6 weeks
postoperatively, muscle-strengthening ex-
ercises were started at 3 months, and oc-
cupational or sports activities were started
at 6 months.

Statistical Analysis

A sample size of 27 patients in each
group was calculated by 20% difference
of VAS pain score at a level of .05 and
a 3 value of .80. Statistical analysis was
performed using SPSS version 14.0E
software (SPSS Inc, Chicago, Illinois).
Frequency and descriptive statistics were
analyzed to examine baseline characteris-
tics, and ¢ and chi-square tests were used
to determine the significance of differenc-
es between the 2 groups. Statistical sig-
nificance was set at a P value less than .05.

RESULTS

No statistically significant differences
were found in mean VAS pain scores mea-
sured immediately postoperatively and 5
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days, 2 and 6 weeks,
and 3 and 6 months Table 1
postoperatively — be- Patient Demographics
tween the arthroscop-
ic and mini-open Arthroscopic Mini-open
Repair Group Repair Group
groups (P>.05). Demographic (n=30) (n=30) P
Mean scores for the |y, 555%7.8  56.2%7.9 .72
arthroscopic  repair
.. No., M:F 17:13 17:13 1.00
group were signifi- ,
cantly lower com- Mean BMI, kg/m 24.0+2.1 23.7+2.8 .64
pared with the mini- Preoperative stiffness, No. 4 4 1.00
open repair group on Mean operative time, min ~ 57.7%11.0 61.0£14.7 32
postoperative  days Tear size, No. .57
1 and 2 (P=.02 and Partial 5 4
P=.04, respectively) Sl 10
(Flgure 1). I¥1 .addl- Medium 15 19
tl,on" no StatlStI.CElﬂy Repair technique, No. .69
significant differ- .
. Single row 5 7
ences were found in
mean range of mo- Double row 25 23
tion (forward flexion Abbreviation: BMI, body mass index.
and external rotation)
5 days, 2 and6 weeks, VAS
and 3 and 6 months | *° ] BAR Group
. P= 65
postoperatively  be- p= 2 OIMOR Group
tween the 2 groups 8 P
(P>.05) (Figures 2, p= 0
3). 6
The average .
duration of post- . P g2 P2 % P2 4
operative rehabili-
tation required for 5
patients to achieve
120°  of flexion
° 0 + T
and 30° of external Preop Imme POD#1 PODS2 POD#3 POD#4 PODES PO2uks POGwks PO3MO POB
rotation was 3.9 h
and 4.1 days in the Figure 1: Mean visual analog scale (VAS) pain scores measured preopera-
arthroscopic and tively, immediately postoperatively, on days 1-5, and at 2 and 6 weeks and
.. 3 and 6 months postoperatively are shown. No statistically significant differ-
TINI-Open — groubs.  gnce was found in mean VAS pain scores between the 2 groups 6 months
respectively.  The  postoperatively except on postoperative days 1 and 2, when the mean pain

number of instanc-
es of consumption
of additional
algesics through
postoperative  day
5was | and 1.9 in
the arthroscopic and mini-open groups,
respectively. The average length of hos-
pital stay was 9.2 and 8.7 days in the
arthroscopic and mini-open groups,

an-

score for the arthroscopic repair group was significantly lower than that for
the mini-open repair group. An asterisk denotes a statistically significant dif-
ference between the 2 groups. Abbreviations: AR, arthroscopic repair; Imme,
immediately; MOR, mini-open repair; PO, postoperative; POD, postoperative
day; Preop, preoperative.

respectively. At 6 months postopera-
tively, stiffness was present in 5 and 4
patients in the arthroscopic and mini-
open groups, respectively. Although no
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tant finding of this
study was that no
significant  differ-
ence existed in pain
scores, range of mo-
tion, or periopera-
tive or postoperative
morbidity between
the arthroscopic and
mini-open  repair
groups during the 6

months postopera-

1
6 month H

Figure 2: Graph showing forward flexion improved serially by 5 days, 2 and
6 weeks, and 3 and 6 months postoperatively. No statistically significant dif-
ference was found between the 2 groups at serial follow-up assessments.
The error bars show the standard error of the mean. Abbreviations: AR, ar-

throscopic repair; MOR, mini-open repair.

tively, but pain relief
significantly
better on postopera-
tive days 1 and 2 in
the arthroscopic

was

Degree

80 ~

6 week

5 day

3 month

repair group com-

@ AR Group
0O MOR Group pared with the mini-
open repair group.
The authors failed to

P=.85

prove their hypothe-
sis that arthroscopic
repair would cause
less  postoperative
pain and allow faster
recovery of range of
motion in the early
postoperative  pe-
riod compared with
mini-open repair.

L
6 month H

Figure 3: Graph showing external rotation improved serially by 5 days, 2

and 6 weeks, and 3 and 6 months postoperatively. No

difference was found between the 2 groups at serial follow-up assessments.
The error bars show the standard error of the mean. Abbreviations: AR, ar-

throscopic repair; MOR, mini-open repair.

statistically significant differences were
found in duration of postoperative reha-
bilitation, length of hospital stay, or post-
operative stiffness between the 2 groups
(P>.05), the use of additional analgesics
in the mini-open repair group was signif-
icantly higher compared with that in the
arthroscopic repair group (P=.03) (Table
2). No local complications (eg, deltoid
morbidity or infection) were observed in
either group.
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Appropriate peri-

- Lo and  postoperative
statistically significant .

pain  management

for patients under-
going rotator cuff
repair has been a
major issue that can influence the effec-
tiveness of treatment and rehabilitation.
Furthermore, it has been an important
measure for use in judging postoperative
satisfaction with rotator cuff repair.
Arthroscopic repair has become an in-
creasingly popular method and has been
shown to have clinical success equiva-
lent to that of mini-open repair, with
perceived advantages of less pain for pa-
tients, reduced risk for stiffness, and fast

recovery.*%16.1921 Many researchers have
reported no significant difference in mid-
and long-term clinical outcomes between
arthroscopic and mini-open repair.>%!1-13
Kim et al*® reported that arthroscopic
repair of full-thickness rotator cuff tears
had an equal outcome to that of techni-
cally unsuccessful arthroscopic repairs,
which were salvaged by conversion to the
mini-open repair technique. The authors
also reported that surgical outcome de-
pended on the size of the tear rather than
the method of repair. Warner et al'? found
no difference in outcome between ar-
throscopic repair vs mini-open repair, and
they noted that the choice of one approach
over the other is best based on surgeon or
patient preference.

Several authors have reported that
arthroscopic repair tends to produce
less pain and faster postoperative reha-
bilitation than open repair or mini-open
repair in the immediate postoperative
period.” 192324 K5se et al?* reported that
their arthroscopic repair group had simi-
lar clinical results but shorter hospital
stays compared with their mini-open
repair group. Millar et al?!' reported that
mean American Shoulder and Elbow
Surgeons scores were significantly high-
er and range of motion was significant
better in their arthroscopic repair group
compared with their open repair group
at 6 weeks, 3 and 6 months, and 2 years
postoperatively. Kang et al®® reported
that arthroscopic repair was associated
with statistically significantly less pain
compared with mini-open repair at 3 and
6 months postoperatively for small and
medium tears. However, most published
reports comparing the 2 methods are
based on retrospective studies and have
shown no evidence for the superiority of
arthroscopic repair regarding early post-
operative clinical outcomes.

Liem et al® reported that arthroscopic
repair produced equivalent satisfactory
clinical results and tendon integrity com-
pared with mini-open repair. They con-
cluded that early range of motion did not
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differ significantly at 6 weeks or 3 months
postoperatively.

Kasten et al® reported that VAS pain
scores were similar in their arthroscopic
and mini-open repair groups for the first
3 weeks postoperatively but that the mini-
open repair group had less pain from
weeks 4 through 8. Less use of analge-
sics was observed during the first postop-
erative week in their arthroscopic repair
group, indicating less pain, but VAS pain
scores were higher in weeks 4 through
8 compared with the mini-open repair
group. The authors concluded that both
techniques are equivalent regarding out-
comes in this period. However, their study
was limited in that the sample size was
small and the repair techniques used were
not identical.

Few prospective studies were found
comparing perioperative and early post-
operative clinical outcomes, such as level
of postoperative pain, range of motion,
length of hospital stay, use of analgesics,
and postoperative complications, between
arthroscopic repair and mini-open repair.
When compared between the 2 current
groups, no significant differences were
found for the 6-month postoperative pe-
riod, except that the mean VAS pain score
in the mini-open repair group was signifi-
cantly higher than in the arthroscopic re-
pair group on postoperative days 1 and 2.
Splitting the deltoid and surgical retraction
in the mini-open repair group might have
been the cause of higher VAS scores com-
pared with the arthroscopic repair group at
postoperative days 1 and 2, necessitating
the use of additional analgesics in the mini-
open repair group.

One of the potential drawbacks of
mini-open repair is postoperative shoulder
stiffness, which has a reported incidence
ranging between 11% and 20%.! Several
studies reported an increased incidence of
stiffness after mini-open repair compared
with arthroscopic repair.!>¢ The current
results contrast those of previous stud-
ies, with both groups demonstrating simi-
lar incidences of postoperative stiffness
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Table 2

Functional Recovery, Use of Additional Analgesics, and

Postoperative Shoulder Stiffness

Arthroscopic Repair

Mini-open Repair

Variable Group (n=30) Group (n=30) P

Motion recovery, d 3.9%1.9 4.1%2.2 71

No. of times additional 1.0+1.3 1.9+1.7 .032
analgesics administered

Postoperative stiffness, No. 5 4 .78

aStatistically significant difference between the 2 groups.

(16.7% [n=35] in the arthroscopic repair
group and 13.3% [n=4] in the mini-open
repair group). Because the current study
covered a short period, further evaluation
is needed to determine the true incidence
of postoperative shoulder stiffness for the
2 repair methods.

The strengths of this study were its
prospective design, the fact that all evalu-
ations and procedures were performed
by a single surgeon, and the fact that the
fixation technique used suture anchors for
both mini-open and arthroscopic repair. In
addition, selection bias was avoided be-
cause of the learning curve for arthroscop-
ic repair by enrolling 30 patients who un-
derwent arthroscopic repair 12 months af-
ter the procedures in the mini-open repair
group were performed.

The limitations of this study included
the relatively small sample size that was
used to claim a strong statistical power,
the lack of randomization, and the lack of
assessment of the structural integrity of
repaired rotator cuffs by ultrasonography
or magnetic resonance imaging. Further
research with a larger number of patients
and well-established randomization 1is
necessary.

CONCLUSION

This prospective, comparative cohort
study demonstrated that arthroscopic and
mini-open repair produce equivalent
clinical outcomes in the early postopera-
tive period. The hypothesis that ar-

throscopic repair would cause less post-
operative pain and allow faster recovery
of range of motion in the early postoper-
ative period compared with mini-open
repair was not supported. Therefore, the
choice of repair method should be based
principally on the experience and prefer-
ence of the surgeon. ©

REFERENCES

1. Morse K, Davis AD, Afra R, Kaye EK,
Schepsis A, Voloshin I. Arthroscopic versus
mini-open rotator cuff repair: a comprehen-
sive review and meta-analysis. Am J Sports
Med. 2008; 36(9):1824-1828.

2. Nho SJ, Shindle MK, Sherman SL,
Freedman KB, Lyman S, MacGillivray JD.
Systematic review of arthroscopic rota-
tor cuff repair and mini-open rotator cuff
repair. J Bone Joint Surg Am. 2007; 89(3
suppl):127-136.

3. Osti L, Papalia R, Paganelli M, Denaro E,
Maffulli N. Arthroscopic vs mini-open rota-
tor cuff repair: a quality of life impairment
study. Int Orthop. 2010; 34(3):389-394.

4. Buess E, Steuber KU, Waibl B. Open versus
arthroscopic rotator cuff repair: a compara-
tive view of 96 cases. Arthroscopy. 2005;
21(5):597-604.

5. Gartsman GM, Brinker MR, Khan M. Early
effectiveness of arthroscopic repair for full-
thickness tears of the rotator cuff: an out-
come analysis. J Bone Joint Surg Am. 1998;
80(1):33-40.

6. Severud EL, Ruotolo C, Abbott DD, Nottage
WM. All-arthroscopic versus mini-open ro-
tator cuff repair: a long-term retrospective
outcome comparison. Arthroscopy. 2003;
19(3):234-238.

7. Tauro JC. Arthroscopic rotator cuff re-
pair: analysis of technique and results at 2-
and 3-year follow-up. Arthroscopy. 1998;
14(1):45-51.

e1351



10.

11.

12.

13.

Feature Article

. Liem D, Bartl C, Lichtenberg S, Magosch

P, Habermeyer P. Clinical outcome and
tendon integrity of arthroscopic versus
mini-open supraspinatus tendon repair: a
magnetic resonance imaging-controlled
matched-pair analysis. Arthroscopy. 2007;
23(5):514-521.

Mohtadi NG, Hollinshead RM, Sasyniuk
TM, Fletcher JA, Chan DS, Li FX. A ran-
domized clinical trial comparing open to ar-
throscopic acromioplasty with mini-open ro-
tator cuff repair for full-thickness rotator cuff
tears: disease-specific quality of life outcome
at an average 2-year follow-up. Am J Sports
Med. 2008; 36(6):1043-1051.

Ide J, Maeda S, Takagi K. A comparison of
arthroscopic and open rotator cuff repair.
Arthroscopy. 2005; 21(9):1090-1098.

Sauerbrey AM, Getz CL, Piancastelli M,
Tannotti JP, Ramsey ML, Williams GR Jr.
Arthroscopic versus mini-open rotator cuff
repair: a comparison of clinical outcome.
Arthroscopy. 2005; 21(12):1415-1420.

Verma NN, Dunn W, Adler RS, et al. All-
arthroscopic versus mini-open rotator cuff
repair: a retrospective review with mini-
mum 2-year follow-up. Arthroscopy. 2006;
22(6):587-594.

Warner JJ, Tetreault P, Lehtinen J,
Zurakowski D. Arthroscopic versus mini-

e1352

14.

15.

17.

18.

19.

open rotator cuff repair: a cohort comparison
study. Arthroscopy. 2005; 21(3):328-332.

Youm T, Murray DH, Kubiak EN, Rokito AS,
Zuckerman JD. Arthroscopic versus mini-
open rotator cuff repair: a comparison of
clinical outcomes and patient satisfaction. J
Shoulder Elbow Surg. 2005; 14(5):455-459.

Pearsall AW IV, Ibrahim KA, Madanagopal
SG. The results of arthroscopic versus mini-
open repair for rotator cuff tears at mid-term
follow-up. J Orthop Surg Res. 2007; 2:24.

Lindley K, Jones GL. Outcomes of arthroscop-
ic versus open rotator cuff repair: a systematic
review of the literature. Am J Orthop (Belle
Mead NJ). 2010; 39(12):592-600.

MacDermid JC, Holtby R, Razmjou H,
Bryant D; JOINTS Canada. All-arthroscopic
versus mini-open repair of small or moder-
ate-sized rotator cuff tears: a protocol for a
randomized trial [NCTO00128076]. BMC
Musculoskelet Disord. 2006; 7:25.

Cho CH, Song KS, Min BW, et al
Multimodal approach to postoperative pain
control in patients undergoing rotator cuff
repair. Knee Surg Sports Traumatol Arthrosc.
20115 19(10):1744-1748.

Colegate-Stone T, Allom R, Tavakkolizadeh
A, Sinha J. An analysis of outcome of ar-
throscopic versus mini-open rotator cuff re-
pair using subjective and objective scoring

20.

21.

22.

23.

24.

25.

tools. Knee Surg Sports Traumatol Arthrosc.
2009; 17(6):691-694.

Kang L, Henn RF, Tashjian RZ, Green A.
Early outcome of arthroscopic rotator cuff
repair: a matched comparison with mini-
open rotator cuff repair. Arthroscopy. 2007;
23(6):573-582, e571-572.

Millar NL, Wu X, Tantau R, Silverstone E,
Murrell GA. Open versus two forms of ar-
throscopic rotator cuff repair. Clin Orthop
Relat Res. 2009; 467(4):966-978.

Kim SH, Ha KI, Park JH, Kang JS, Oh SK,
Oh I. Arthroscopic versus mini-open salvage
repair of the rotator cuff tear: outcome analy-
sis at 2 to 6 years’ follow-up. Arthroscopy.
2003; 19(7):746-754.

Bishop J, Klepps S, Lo IK, Bird J, Gladstone
JN, Flatow EL. Cuff integrity after ar-
throscopic versus open rotator cuff repair: a
prospective study. J Shoulder Elbow Surg.
2006; 15(3):290-299.

Kose KC, Tezen E, Cebesoy O, et al. Mini-open
versus all-arthroscopic rotator cuff repair: com-
parison of the operative costs and the clinical
outcomes. Adv Ther. 2008; 25(3):249-259.

Kasten P, Keil C, Grieser T, Raiss P, Streich
N, Loew M. Prospective randomised compar-
ison of arthroscopic versus mini-open rotator
cuff repair of the supraspinatus tendon. Int
Orthop. 2011; 35(11):1663-1670.

ORTHOPEDICS | Healio.com/Orthopedics



