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Abstract

Objective: The objective of the study was to evaluate and compare the results of single-row (SR) versus double-row (DR)

arthroscopic rotator cuff repair.

Materials and Methods: From January 2019 to August 2020, 24 arthroscopic rotator cuff repairs were performed using suture
anchors. After applying the exclusion criteria, there were 20 patients to be evaluated. The patients were divided into two groups:
SR with 10 shoulders and DR with 10 shoulders. The scoring system for clinical evaluation was simple shoulder test (SST) score.

Results: The follow-up period in both the groups was at least 6 months. The proportion of patients with improvements of SST at
different time intervals of the patients treated with arthroscopic DR was higher than that of the patients treated with arthroscopic

SR but it was not significant (P > 0.05).

Conclusion: No statistically significant difference was found between SR and DR arthroscopic rotator cuff repair performed

by a single surgeon in the comparative analysis of SST scores.
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INTRODUCTION

Rotator cuff injuries are a common shoulder trauma
involving both young and eldetly population.!" Patients
with a rotator cuff injury usually have an insidious onset
of progressive pain and weakness, with concomitant loss
of active motion. Loss of continuity of rotator cuff can
be described as acute or chronic, partial or full thickness,
and traumatic or degenerative.”

This particular case series included only full-thickness
rotator cuff tears. These tears can be managed conservatively
and with surgical intervention. However, results of non-
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operative treatment are unknown and excellent results are
reported in operative managements ranging from 80% to
90% of patients, with improvements in pain, function,
active forward flexion, strength, and early mobilization."!
Ideally, rotator cuff repair provides initial strong fixation
strength and minimization of gap formation during the
process of the tendon incorporating into the bone.

Arthroscopic rotator cuff repair may be done with single-
ot double-row (SR or DR) repair techniques. SR construct
is traditionally repaired with anchors placed in a linear
manner from anterior to posterior on the greater tuberosity
that offers excellent clinical results [Figure 1]. DR rotator
cuff repair techniques incorporate a medial and lateral row
of suture anchors in the repair configuration.!

One possible explanation for the high rate of repair
site failure is that the SR technique does not completely
recreate the native footprint insertion of the tendon onto
the greater tuberosity, leading to incomplete anatomical
healing [Figure 2].F!
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The DR technique provides a greater contact area,
reestablishes the footprint of rotator cuff which may
contribute to developing a better environment for
tendon healing. Good clinical outcomes have been
reported for arthroscopic rotator cuff repair using a DR
technique. Several studies have also reported anatomic or
biomechanical advantages of the DR fixation technique.!
We aim to review the history of repair techniques and
current practice and to give our views on the indications
and benefits for each technique.

MATERIALS AND METHODS

The proposed study is institution based, conducted at
the Orthopedics Department of LP.G.M.E.R.& S.SK.M.
Hospital, Kolkata, a tertiary health care center catering to
people of West Bengal and adjacent states of East India.
The study period included 20 months (from January 2019 to
August 2020) with a 6-month follow-up of all the patients.
The sample size included 20 patients.

Study Parameter

The results of the management of full-thickness rotator

cuff injury treated with arthroscopic SR versus DR repair

with suture anchor were evaluated by:

A. Time taken for complete healing of the rotator cuff
injury

B. Range of movement of shoulder

C. Pain during movement of shoulder

D. Simple shoulder test (SST)

Inclusion Criteria

The following criteria were included in the study:

1. Adult age group (20-60 year)

2. Type of injury: Full-thickness rotator cuff injury

3. Fresh tear <3 weeks old

4. Patients willing to participate in the study through
signing of consent form.

Exclusion Criteria

The following criteria were excluded from the study:

1. Patients with comorbid conditions not fit for surgery

2. Old age-related degenerative tears

3. DPartial thickness tears

4. Rotator cuff tears with associated fractures of proximal
shoulder

5. Patient unwilling to undergo surgery.

Patient’s history was taken and name, age, and gender were
recorded. They were evaluated regarding the pre-injury
mobility status on the basis of their ability to do normal
day-to-day activities such as light household activities at

home, their ability to lift light weights, their ability to go
shopping, and use public transport.

History of any other comorbid diseased was obtained.

Mode and time of injury were noted if any. Thorough
clinical examination of the patient was done to rule out
associated intra-abdominal, intrathoracic, head-and-neck
injuries, or any other associated injuries. The affected
limb was thoroughly examined to rule out vascular and
neurological injury.

Anteroposterior and lateral view radiograph, ultrasound, and
T1- and T2-weighted magnetic resonance imaging (MRI) of
affected shoulder were obtained. To minimize discomfort,
all shoulders were initially put in an arm pouch sling.

Before surgery, all patients were evaluated medically for
hypertension, ischemic heart disease, diabetes mellitus,
chronic obstructive pulmonary disease, cerebrovascular
disease, and urinary tract infection to minimize any
potential risk for surgery. Analgesics, antibiotics, and proper
care of injury were taken.

Data Organization

Out of total 20 patients, 10 patients were randomly
allocated to one group that was treated using SR rotator
cuff repair, while rest 10 patients were randomly allocated
to another second group treated with DR rotator cuff
repair technique. Observations basing on age, sex, atfected
side, post-operative range of motion (ROM), SST score,
and complications were recorded for each patient for both
the treatment modalities.

Statistical Technique

Statistical analysis was done using SPSS software (IBM
Version-20). Statistical difference between continuous
variables was assessed using Student’s #test. Categorical
variables were compared using Chi-square test. Statistical
significance was set at P = 0.05 or less.

Surgical Technique

All surgeries were performed under interscalene brachial
block and combined general anesthesia. A 25-30° wide-
angle arthroscope measuring 4.5 mm in diameter was
used. In shoulder arthroscopy, a traction or an articulated
forearm positioning device is required.

The basic set is composed of a probe, which is used
routinely; a powerful grasping forceps, preferably with
serrated jaws; straight and angled 3.5 mm scissors;
3.5 mm and 5 mm punch forceps; and 90° basket forceps.
Bipolar electrocoagulation and radiofrequency ensure safe
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electrocoagulation in a saline environment. A pressure
pump that maintains a constant pressure within the
shoulder is useful for sophisticated procedures such as
subacromial decompression and suture placement.

The patient was anesthetized before the final positioning
on the operating table and depending on the preference
of the surgeon; the patient can be positioned in lateral
decubitus or in beach chair position.

Using a sterile marker, the bony landmarks and the portals
needed are outlined on the skin. The first and primary entry
portal in shoulder arthroscopy is the postetior portal. Using
this portal, most of the joint can be examined and other
accessory portals can be established.

After the introduction of the arthroscopic sleeve between
the infraspinatus and teres minor interval the blunt trocar
is removed, and the camera is inserted into the joint.

The anterior portal is located lateral to the halfway point
between the coracoid process and the anterolateral tip of
the acromion [Figure 3]. This portal is used to complete the
diagnostic examination of the shoulder and to observe the
posterior capsule, rotator cuff, glenohumeral ligaments, and
the subscapularis tendon. The lateral portal passes through
the deltoid muscle and is located 3 cm lateral to the lateral
edge of the acromion. Its primary use is in the surgery of
the subacromial space. After these three working portals,
other accessory portals can be spread out anteriorly and
posteriorly as necessary, usually using a spinal needle and
under the direct visualization.

Subacromial decompression and bursectomy are performed
to ensure good visualization of the sutures. The depth and
type of tear are determined along with the retraction and
mobility of the tendon.

The tendon footprint is prepared by abrading the site
without resecting the bone. The potential location sutures
are determined so as to prevent any fracture or suture
crowding, The decision is taken to proceed with a SR repair
or a DR repair basing on the degree and type of tear.

In SR repair [Figure 4], the anchors are placed in a linear
manner from antetrior to posterior on the greater tuberosity,
whereas in DR repair [Figure 5], the sutures are placed in
medial and lateral configuration with medial anchors 5 mm
off the articular suture and lateral anchors 0.5 mm lateral
to the greater tuberosity.

The lateral row is visualized and electrocautery is used to
resect the soft tissue and expose the site of insertion of
anchors. The sutures are passed through the anterior port and

tied and snuggly fit with the repaired tendon with the help of
a grasper. The excess suture is cut and the ROM of hand is
checked. The skin is closed with monofilament nylon suture.

Post-operative and Follow-up Protocol

The operated shoulder was supported by an arm pouch
immediately after surgery. Intravenous antibiotics were given
preferably Inj. cefuroxime 1.5 g twice daily for 3 days. Post-
operative analgesia protocol was maintained. For the first 24 h,
all the patients received Inj. diclofenac 75 mg intramuscular
8 hourly. From 24 h onward, tablet ibuprofen 400 mg was
prescribed on requirement basis. Ice compression over the
operated shoulder was advised. On the 2™ post-operative day,
dressing was changed taking sterile measures. Patients were
discharged from hospital 3 days after surgery.

From the 1* post-operative day, pendulum exercises of
shoulder were started. Patients were allowed to actively
mobilize their elbow and wrist, fingets. From the 14™ post-
operative day onward, passive ROM exercises of the affected
for flexion, abduction, and external rotation were started
along with removal of stitches. Active ROM of elbow;,
wrist, and hand is continued. Patients were encouraged to
remove sling from the 4" post-operative week and active
ROM is initiated with maximum abduction up to 90 degrees.
At around 12" post-operative week, isotonic exercises are
allowed with light to moderate weight-bearing. Contact
sports and racquet sports should be allowed after 4 months.

Sutures were removed 2 weeks after surgery. Patients were
assessed with the SST and ROM was noted post-operative
2 weeks, 4 weeks, 8 weeks, and 12 weeks and thereafter
every 3 months. On each visit, patients were evaluated
clinically for the presence or absence of pain, any wound
site complications, etc., and data recorded.

RESULTS

The mean age of patients in SR and DR groups was
40.70 £ 7.6 years and 40.0 = 9.50 years, respectively, and
did not differ significantly (P = 0.85). The number of
males in DR group was as more 60% compared to that
of SR 40%. Other general data were collected from the
patients regarding side of injury, time from date of injury
to operation, etc. [Table 1]. Both treatment groups were
comparable in terms of general data preoperatively.

Test of proportion showed that 100% of the patients
of both the groups had no pain on the 4™ week onward
(Z=14.14; P < 0.0001) [Table 2].

Corrected Chi-square (y?) test showed that there was no
significant association between ROM at different time
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intervals and the patients of the two groups (P > 0.05)
[Table 3]. Thus, improvements of ROM at different time
intervals of the patients of the two groups were more or

less equally distributed [Table 4].

However, proportion of patients with improvements of
ROM at different time intervals of the patients treated with

Table 1: The frequency and percentage distribution

of pre-operative parameters

arthroscopic DR was higher than that of the patients treated
with arthroscopic SR but it was not significant (P > 0.05).

Corrected Chi-square (yx2) test showed that there was
no significant association between SST at different time
intervals and the patients of the two groups (P > 0.05).
Thus, improvements of SST at different time intervals of
the patients of the two groups were more or less equally
distributed.

However, proportion of patients with improvements of

Parameters Single-row group Double-row group
Frequency Percentage Frequency Percentage ool at different time intervals of the patients treated with
No. of 10 50 10 50 arthroscopic DR was higher than that of the patients treated
patients with arthroscopic SR but it was not significant (P > 0.05).
Sex, no. M/F 4/6 40/60 6/4 60/40
Mean+(SD)  40.70+7.6 40.0£9.50
age, years DISCUSSION
Side, no. 4/6 40/60 4/6 40/60
Left/right . ..
Time from DOI to surgery Rotator cuff pathology can be treated by various modalities
<12 4 40 4 40 depending on symptoms, type of lesion, and patient’s
>12 6 60 6 60 b g ymp b P

expectations. A surgical treatment has to be considered to

Table 2: Comparison of pain at different time intervals and the patients of the two groups

Pain 2" week 4 week 8™ week 12t week
Group-S Group-D Group-S Group-D Group-S Group-D Group-S Group-D
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
Present 10 10 0 0 0 0 0 0
Row % 50.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0
Col % 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0
Absent 0 0 10 10 10 10 10 10
Row % 0.0 0.0 50.0 50.0 50.0 50.0 50.0 50.0
Col % 0.0 0.0 100.0 100.0 100.0 100.0 100.0 100.0
Total 10 10 10 10 10 10 10 10
Row % 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0
Col % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Table 3: Comparison of range of motion at different time intervals and the patients of the two groups
Range of motion 2" week 4t week 8t week 12t week
Group-S Group-D Group-S Group-D Group-S Group-D Group-S Group-D
(n=10) (n=10 (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
0-110 1 1 0 0 0 0 1 1
Row % 50.0 50.0 0.0 0.0 0.0 0.0 50.0 50.0
Col % 10.0 10.0 0.0 0.0 0.0 0.0 10.0 10.0
0-120 4 3 0 0 0 0 4 3
Row % 57.1 42.9 0.0 0.0 0.0 0.0 57.1 42.9
Col % 40.0 30.0 0.0 0.0 0.0 0.0 40.0 30.0
0-130 2 3 0 0 0 0 2 3
Row % 40.0 60.0 0.0 0.0 0.0 0.0 40.0 60.0
Col % 20.0 30.0 0.0 0.0 0.0 0.0 20.0 30.0
0-140 0 1 0 0 0 0 0 1
Row % 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0
Col % 0.0 10.0 0.0 0.0 0.0 0.0 0.0 10.0
Total 10 10 10 10 10 10 10 10
Row % 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0
Col % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Chi-square (x2) 3.14 5.46 4.33 3.67
p-value 0.67 NS 0.36 NS 0.63 NS 0.59 NS
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Table 4: Comparison of SST at different time intervals and the patients of the two groups

SST 2" week 4 week 8th week 12t week
Group-S Group-D Group-S Group-D Group-S Group-D Group-S Group-D
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
2/12 1 1 0 0 0 0 0 0
Row % 50.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0
Col % 10.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0
3112 2 2 0 0 0 0 0 0
Row % 50.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0
Col % 20.0 20.0 0.0 0.0 0.0 0.0 0.0 0.0
4/12 4 3 3 2 0 1 0 0
Row % 57.1 42.9 60.0 40.0 0.0 100.0 0.0 0.0
Col % 40.0 30.0 30.0 20.0 0.0 10.0 0.0 0.0
5/12 3 3 0 0 3 1 0 2
Row % 50.0 50.0 0.0 0.0 75.0 25.0 0.0 100.0
Col % 30.0 30.0 0.0 0.0 30.0 10.0 0.0 20.0
6/12 0 1 3 1 0 0 3 0
Row % 0.0 100.0 75.0 25.0 0.0 0.0 100.0 0.0
Col % 0.0 10.0 30.0 10.0 0.0 0.0 30.0 0.0
7112 0 0 4 7 0 0 0 0
Row % 0.0 0.0 36.4 63.6 0.0 0.0 0.0 0.0
Col % 0.0 0.0 40.0 70.0 0.0 0.0 0.0 0.0
8/12 0 0 0 0 2 3 0 0
Row % 0.0 0.0 0.0 0.0 40.0 60.0 0.0 0.0
Col % 0.0 0.0 0.0 0.0 20.0 30.0 0.0 0.0
912 0 0 0 0 3 4 0 0
Row % 0.0 0.0 0.0 0.0 42.9 57.1 0.0 0.0
Col % 0.0 0.0 0.0 0.0 30.0 40.0 0.0 0.0
10/12 0 0 0 0 2 1 1 1
Row % 0.0 0.0 0.0 0.0 66.7 33.3 50.0 50.0
Col % 0.0 0.0 0.0 0.0 20.0 10.0 10.0 10.0
1112 0 0 0 0 0 0 3 4
Row % 0.0 0.0 0.0 0.0 0.0 0.0 42.9 57.1
Col % 0.0 0.0 0.0 0.0 0.0 0.0 30.0 40.0
12/12 0 0 0 0 0 0 3 3
Row % 0.0 0.0 0.0 0.0 0.0 0.0 50.0 50.0
Col % 0.0 0.0 0.0 0.0 0.0 0.0 30.0 30.0
Total 10 10 10 10 10 10 10 10
Row % 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0
Col % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Chi-square (x2) 1.14 2.01 2.67 5.14
P-value 0.88 NS 0.36 NS 0.61 NS 0.27 NS

Figure 2: Double-row repair

environment (poor tendon vascularity, interference from
synovial fluid, and reduced cellularity). Arthroscopic
rotator cuff repair is the gold standard treatment for
tull-thickness rotator cuff repair. It may be done with SR
improve pain and function in full-thickness rotator cuff ~ or DR repair techniques. SR constructs is traditionally
tears because of tendon retraction and a difficult biological ~ repaired with anchors placed in a linear manner from

Figure 1: Single-row repair
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Figure 5: Double-row construct

anterior to posterior on the greater tuberosity, offer
excellent clinical results. DR rotator cuff repair techniques
incorporate a medial and lateral row of suture anchors in
the repair configuration.

Reruptures, suture anchor loosening leading to implant
failure impair the functional outcome, cause stiffness
and lead to decreased patient satisfaction. To improve
the coverage area of the insertional footprint of the
rotator cuff and decrease the chances of a rupture, the
DR technique was introduced. The principal aim of a
DR repair is to recreate the “anatomic footprint” that is
thought to promote healing and recovery of function.
Biomechanical studies have suggested that a DR repair
results in a greater contact area of tendon to tuberosity,
decreased gap formation, and an increased load to failure
and cyclic load to failure.

Tudisco ef al. conducted a retrospective, iz vivo study in
which they used 3-Tesla MRI to analyze rerupture rates
after rotator cuff repair. The rerupture rate in the SR group
was 60%, while in the DR group, it was 25%." Even in
the face of all these factors, which have demonstrated the
laboratory and # vive superiority of DR, many studies have
failed to demonstrate a difference in the scores obtained
in the standardized scales for the clinical evaluation of
patients.

In another systematic review of the literature, Saradakis
and Jones concluded that despite the lack of statistical
differences when comparing all SR with DR results, a
statistical difference was observed when only injuries larger
than 3.0 cm were taken into account.*” Full-thickness
tears were more likely to progress than partial-thickness
tears (52% vs. 8%). Age was an important predictor of
tear deterioration with 54% of tears in patients over 60
progressing versus only 17% of tears in patients under 60
years.'"” Keeping these principle and ideas in our mind, we
conducted a study in our institute comparing the results and
functional outcomes of arthroscopic SR versus DR repair
with suture anchor of full-thickness rotator cuft injury of
shoulder in adults of age group 20—60 years.

CONCLUSION

This study compared the clinical and functional outcomes
of the SR versus DR arthroscopic repair techniques. Using
a DR repair, technique is theoretically superior to the SR
repair technique achieving better healing and functional
outcomes as reported by biomechanical studies. Our study
also reveals the clinical outcomes of SR and DR repair to
be almost identical.
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