CiSE

ORIGINAL ARTICLE

Clinics in Shoulder and Elbow Vol. 17, No. 1, March, 2014
http://dx.doi.org/10.5397/cise.2014.17.1.18

Efficacy of the Subclavian Portal Approach in Arthroscopic Repair of
Isolated Subscapularis Tendon Tear
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Department of Orthopaedic Surgery, College of Medicine, Catholic University of Daegu, Daegu, Korea

Background: To evaluate the efficacy of the subclavian portal approach for the arthroscopic repair of isolated subscapularis tendon tear.
Methods: We used the subclavian portal to carry out arthroscopic repair of the isolated subscapularis tendon tear. The surgery was car-
ried out in 18 cases (average age of 53) from May 2006 to December 2009 with a mean follow-up period of 35 months. Of these cases,
13 patients had the tear in their dominant arms, 16 were male, and 12 were from traumatic ruptures with on average 7.6 months of
symptom period to operation. Additional surgery, acromioplasty and subacromial debridement, were carried out on 4 cases each during
the subscapularis repair. The integrity of cuff status was assessed by ultrasonographic examination at 6 months and at 1 year after opera-
tion.

Results: The initial average range of motion in forward flexion, external rotation, and internal rotation were 160°, 50° and L4, respec-
tively. At the 1 year follow-up period, these improved to 160°, 52° and T12, respectively. The initial average functional scores were as-
sessed by KSS, ASES, UCLA, and Constant scoring systems, which were 67, 60, 26, and 65, respectively. These scores improved progres-
sively with time. At 3 months after operation, the scores were 74, 67, 27, and 74; at 6 months, 83, 77, 31, and 75; at 1 year, 88, 86, 32,
and 79; and at the final follow-up of 35 months, 84, 92, 34, and 84.

Conclusions: In the repair of isolated subscapularis tendon tear, the subclavian portal approach provided a good angle for anchor inser-
tion and sufficient space to manage the upper portion of the tendon tear. In turn, these provisions resulted in satisfactory clinical results.
(Clin Shoulder Elb 2014;17(1):18-24)
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Introduction

The arthroscopic subscapularis tendon repair is one of the
most difficult surgeries in arthroscopic shoulder joint surgery.
First, the posterior portal is used, which does not give sufficient
space or a clear view to see and carry out surgery on the anchor
site of the subscapularis tendon. Second, a hemorrhage dur-
ing surgery may form an edema, which makes the operation of
surgical tools be trickier. Other portals are also used in existing
methods to carry out subscapularis tendon repair, which are the
anterior and anterolateral portals. During repair, these portals
are used to pull out the subscapularis tendon and debride the

footprint, after which the suture anchor is inserted to start the
repair.”” In contrast to previous methods, our repair method
uses two different portals instead of a specific one. We used the
subclavian portal to carry out the interwave suture technique
subcutaneously using a suture anchor and suture link, and the
anterior portal for suture ligation.

Methods

The subclavian portal was used to carry out to repair of iso-
lated subscapularis tendon tears. The surgery was carried out
in 18 cases (average age of 53, range from 33—69) from May
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2006 to December 2009 with a follow-up period of at least 1
year. Of these cases, 16 cases were male, 2 cases were female,
and 13 cases had the tear in their dominant arms. Before the

surgery, the degree of tear was assessed using MRI scan, which
were then categorized into the standards made by Pfirrmann et
al.” According to these standards, 13 cases had partial tear (slight
fraying and signal alteration) in the cranial part of the subscapu-
laris tendon, 3 cases had tear in the cranial 3/4 of the tendon,
and 2 cases had complete tear (Fig. 1). Furthermore, 8 cases had

mild gradient trauma and 4 had above-average trauma. Exclud-
ing the 6 non-traumatic ruptures, these 12 traumatic tears had
on average 7 months of symptom period before the operation
was carried out. Also, some additional surgery, acromioplasty (4
cases) and subacromial debridement (4 cases), were carried out
during the subscapularis repair. The average functional scores
were assessed by the Korean shoulder scoring (KSS), ASES,
UCLA, and Constant scoring systems before the operation and
at the following points after: 3 months, 6 months and 1 year. In

Fig. 1. MRI classification for subscapularis
tendon tear by Pfirrmann. (A) Grade 0:
Normal subscapularis tendon. (B) Grade 1:
Slight fraying and signal alteration in the cra-
nial part of the tendon. (C) Grade 2: Tear of
the cranial 3/4 of the subscapularis tendon.
(D) Grade 3: Complete tear of the subscapu-
laris tendon.

Fig. 2. (A) The posterior portal for the subscapularis tendon repair is located on the medial point of the conventional posterior portal. (B) The footprint of the
subscapularis tendon was prepared. (C) The anchor guide for the suture anchor is positioned through the subclavian portal.
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addition, the integrity of cuff status was assessed by ultrasono-
graphic examination at 6 months and at 1 year after operation.
The statistical data were compared and analyzed using PASW
Statics version 18.0 (IBM corporation).

Surgical Procedure

We followed the surgical procedure of our previous studies.
After the patient was anaesthetized by interscalene block, they
were put into a beach chair position with their neck slanted
backwards. In this position, the OP drape was placed to ex-
pose the affected part of the shoulder and collar bone. First,
the posterior portal was made on the inner side (0.5 cm) of the
conventional portal site to examine the glenohumeral joint and
the footprint of the subscapularis tendon. When examining the
footprint of the subscapularis tendon, 70 degree or 30 degree
arthroscopes were used interchangeably depending on the situ-
ation. Further, as in previous operations using the beach chair,
the footprint was sufficiently examined by internally rotating the
patients” arms (Fig. 2).

Following the examination of the joint, the anterosuperior
portal was made using the out-in technique. Then, the subcla-

vian portal was made on the inner side (1—2 cm) of the antero-
superior portal using an 18G needle. Through the subclavian
portal, the exact location of the subscapularis tear was identified
(Fig. 3).

To identify the severity of the subscapularis tendon tear,
the damage level and instability of the long head of the bicep
tendon and the bicep pulley were assessed. Afterwards, the
hemorrhagic part of the footprint in the bony insertion of the
lesser tuberosity was exposed through debridement with a file.
Through the subclavian portal and then onto this bony inser-
tion, an anchor punch was placed at an appropriate angle, upon
which a biosuture anchor was inserted. Similarly, through the
subclvian portal and landing through the inner part of the sub-
scapularis tendon, the first limb of the interwave suture loaded
with No.1 PDS suture was passed. This limb was also ligated
with the suture of the suture anchor, thus allowing the suture
to pass through the subscapularis tendon. Using this switching
technique, the second limb of the interwave suture was passed
through the anterolateral part of the subscapularis tendon.

For the ligation, the interwave suture was passed through
the anterosuperior portal and first ligated with the outer part of

Fig. 3. (A) Identification of the subscapularis tear through the posterior portal. (B) Preparation of the footprint through the anterosuperior portal. (C) An anchor
punch for the biosuture anchor was passed through the subclavian portal at an appropriate insertion angle.

Fig. 4. (A) PDS was inserted through the subclavian portal and passed through the subscapularis tendon. (B) Both limbs of the suture anchor were passed
through the tendon using a switching technique. (C) Completion of subscapularis tendon repair.
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the suture anchor, and then the inner part so that the 2 links of
the suture did not interlink. After repair, the state of repair was
assessed by internal and external rotation of the forearm at the
neutral state (Fig. 4). As in previous studies, we used just one su-
ture anchor. The average operation time was 52 minutes. Of the
18 cases, 2 cases had complete tear in the long head of the bi-
cep tendon, and 3 cases had partial tear for which arthroscopic
tenodesis was performed.

Physiotherapy after Surgery

After surgery an external rotation support was placed. This
support was placed when the arm was at the neutral state with
a slight internal rotation, and also took into account the recovery
state of the repair. Physiotherapy was introduced gradually at
various points after surgery and from a low intensity. At one day
after operation, weight exercise was started and passive eleva-
tion exercise was only added when edema reduced. At 4-weeks,
the external rotation support was removed and passive elevation

Table 1. ROM Improvement

exercise continued whilst maintaining the armrest. However,
elevation through external rotation beyond the neutral state was
limited until 6 weeks. At 6 weeks, the armrest was removed and
active assistive exercise was started, which consists of the whole
motion range including external rotation. At 8 weeks, active
muscle strength training was started. At 3—4 months, patients
were allowed to return to normal routine and do light exercise.
Finally, at 6 months, patients were allowed to return to work and
exercise to the full intensity from before the operation.

Results

The initial average range of motion in forward flexion, ex-
ternal rotation, and internal rotation were 160°, 50° and L4,
respectively. These range of motions changed to 160°, 52° and
T12, respectively at the 1-year follow-up period. Whilst the
changes in forward flexion and external rotation are limited,
the improvements in internal rotation is significant (p<0.05)

Initial 3 Month 6 Month 1 Year Final (35 months)
Mean Mean (Diff S.D) p-value Mean (Diff S.D) p-value Mean (Diff S.D) p-value Mean (Diff S.D) p-value
FF 160 135 (30.53) 0.0049 153.32 (22.75) 0.230 159 (19.54) 0.90 161.1 (17.45) 0.7964
ER 50 40.3 (10.64) 0.0136 48.6 (13.48) 0.740 51 (10.60) 0.48 52.5(12.86) 0.4908
IR* 1.82 2.54 (2.02) 0.278 3.54(2.47) 0.021 5.71(2.47) 0.00017 5.54 (2.56) 0.000
IR* score: buttock=0,L5=1,14=2, ..., T8 = 10.
Table 2. Functional Outcome
Tisitall e 3 Month 6 Month 1 Year Final (35 months)
(average) Score (DiffS.D)  p-value Score (DiffS.D)  p-value Score (Diff S.D)  p-value Score (DiffS.D)  p-value
ASES 60 67 (15.13) 0.1856 77 (16.14) 0.0021 86 (15.64) 0.00002 84 (15.27) 0.000
ULCA 26 27 (4.43) 0.4815 31 (5.47) 0.0043 32 (6.1) 0.0001 34 (5.57) 0.0000
Constant 65 74 (15.81) 0.5498 75 (14.23) 0.042 79 (14.33) 0.002364 84 (14.12) 0.0000
KSS 67 74 (12.59) 0.03979 83 (11.98) 0.0005 88 (11.22) 0.0000 92 (11.09) 0.0000
Table 3. Effect of Associated LHB Lesion
LHB lesion (+) LHB lesion (-)
g s Post operative score Vs e Post operative score p-value
(Last follow-up) (Last follow-up)
ASES 54 100 70 96 0.375
ULCA 25 34 30 33 0.056
Constant 72 74 66 74 0.968
KSS 68 90 72 91 0.375
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POD 6 mo.

POD 6 mo.

Fig. 5. Post-operative ultrasonographic examination revealed partially torn subscapularis tendon in both longitudinal and transverse scan.

(Table 1). The initial average functional scores were assessed by
KSS, ASES, UCLA, and Constant scoring systems, which were
67, 60, 26, and 65, respectively. The scores improved progres-
sively with time. At 3 months after operation, the scores were
74, 67,27, and 74; at 6 months, 83, 77, 31, and 75; at 1 year,
88, 86, 32, and 79; and at the final follow-up of 35 months, 84,
92, 34, and 84. The final scores are statistically significant and
show a notable improvement from before the operation (Table
2). The belly press test, which came out all positive before the
operation, came out negative in 17 cases (94%) after the opera-
tion. Of the 5 cases with both isolated subscapularis tendon tear
and long head of biceps tendon (LHB) lesion, 3 had additional
arthroscopic tenodesis surgery. In these cases, no additional
improvements were seen compared to the isolated subscapu-
laris tendon tear (Table 3). In one case (5.5%), re-rupture of the
subscapularis tendon in the form of partial tear was identified by
ultrasonographic examination at 6 months after operation (Fig. 5).

Discussion

Arthroscopic repair of the subscapularis tendon tear has sev-
eral advantages over open treatment. The comparative advan-
tages are that it is non-invasive and more aesthetic. At present,
the most popular method of arthroscopic surgery is the use of
anterosuperior and anterolateral portals at the lateral position as
described by Burkhart et al."? When carrying out this surgery,
a good view of the footprint of the subscapularis tendon and
an appropriate angle to insert the suture anchor is needed. To
acquire a good view, a posterior lever push is carried out during
which the upper part of the humerus is pushed and the lower
part of the humerus is pulled simultaneously. To insert the suture
anchor at an appropriate angle, the patient is put into a “hands
on face” position which gives the “dead man” angle, the appro-
priate angle for insertion. The patient must wear goggles during

22  www.cisejournal.org

this process for their safety. In contrast to the anterior portal, the
posterior portal does not secure a good view of the footprint. In
order to secure a better view, the author’s of this paper inserted
the posterior portal at a position approximately 0.5 cm medially
than that of the conventional one. As a result, a better view of
the footprint was secured during internal rotation of the patient
arm in the beach chair position. In cases of partial tear, the foot-
print could be easily identified through adhesiolysis, and even in
cases of cranial 3/4 tendon tear or complete tear, tendon proper
could also be identified through adhesiolysis, because the ten-
don was relatively maintained with minimal retraction due to
preserved comma sign. In these situations, the bicep pulley are
usually well maintained, and thus can be used as anchor guides
to the footprint.

There are several other advantages of using the subclavian
portal for arthroscopic repair with the beach chair position. First,
unlike the existing methods that use the anterosuperior and
anterolateral portals, it does not damage the rotator cuff. Sec-
ond, the subclavian portal gives a more ideal and safe angle of
insertion of the suture anchor to the bony insertion in the lesser
tuberosity, which is the anchor site of the subscapularis tendon.
Lastly, it provides a larger working space, making it easier to
thread the suture through the tendon. In our previous study, the
authors used only one suture anchor because of the following
differences in study backgrounds. First of all, in tendons with
partial tears, one suture anchor was enough to fix the damaged
parts and support the intact tendon. Secondly, even in tendons
with cranial 3/4 tear or complete tear, two suture anchors are
difficult to insert into the lateral part of the subscapularis tendon.
Furthermore, because the muscles themselves are not damaged
in these injuries, we anticipated tenodesis effect by fixing the
tendon with one suture. Additionally, in tendons with complete
tear, the repair site on footprint is inevitably displaced to the
inner side. This medial displacement could be accentuated if
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two suture anchors are used in the upper and lower part of the
footprint. As a result, we decided to use just one suture anchor
in appropriate lateral position with a 6 week period of immobili-
zation.

Several papers have reported their findings on the efficacy
of the subclavian portal in arthroscopic surgery. Since their re-
port on the arthroscopic repair of the rotator cuff, Nord et al.””
further reported that the subclavian portal can also be used in
the repair of the long head of the bicep tendons.” Daluga and
Daluga.” also reported that the subclavian portal can be used to
repair SLAP lesions. In our present study, we used the subclavian
portal to repair subscapularis tendon tears and to find out its
clinical efficacy.”

Ultrasonograms were used to check the maintenance of
the repaired subscapularis tendon. Although MRI imaging is
commonly used for this purpose,” ultrasonograms can identify
early changes, be used easily in outpatient clinics, and identify
dynamic changes.'” Ambacher and Holz'” explained that the
typical sign of the re-tear may be correlated to the decreased
thickness of the tendon, which can be identified using static and
dynamic images on both shoulder. On the other hand, Zehet-
gruber et al.'”” said that analyzing repair in this way is limited.
In our study, there was one case of re-rupture (from complete
tear before operation to partial tear after). This was identified by
transverse and longitudinal scans of the subscapularis tendon as
it was undergoing internal and external rotation. In both of these
scans, we detected changes in the echo level of the attachment
site of the tendon (Fig. 4), reflecting re-rupture.

In a study by Kim et al.,” 29 cases of subscapularis partial tear
underwent arthroscopic repair. In 28 (96%) of these cases, repair
outcomes were above average and there was a decrease in the
power of internal rotation (34% to 4%), showing a good clini-
cal outcome. In a study by Lafosse et al.,"” 17 cases of isolated
subscapularis tendon tear underwent repair. Both the constant
score and UCLA score improved, from 58% to 96% and from
16 points to 32 points, respectively. Furthermore, the repair con-
tinued to be well maintained in 15 cases (88%). Edward et al."
carried out 84 cases open treatments on subscapularis tendon.
Of these surgeries, 48 cases were accompanied by tenodesis of
the LHB tendon, 13 cases were accompanied by tenotomy, and
4 cases were accompanied with recentering of the tendon. Ac-
cording to their findings, the Constant score improved from 55
points to 79.5 points, thus treatment of the bicep tendon may
be an effective supportive surgery. Maier et al.' also carried out
recentering of the long head of the bicep tendon. They reported
that in younger patients particularly, recentering can substitute
for tenodesis and tenotomy.

In subscapularis tendon tear, the damage frequency of the
LHB tendon is usually around 47%." However, our study re-
ports a lower damage frequency in the bicep tendon than that
of previous reports. This is because our study involves 12 cases

of isolated subscapularis tendon tear due to trauma, which
means that extension injury and traumatic ruptures are key ele-
ments. These two elements have a relatively lower effect on
the LHB tendon and the biceps pulley, which is liked to be the
reason why we report a lower damage frequency in the bicep
tendon. Improvements after surgery were similar. At 6 months
after operation, the motion range of the internal rotation of the
joint improved significantly from L4 to T11, whilst the range
of the forward elevation and external rotation did not change
significantly (p>0.05) even at 1 year after operation. The mo-
tion range of the forward elevation and external rotation were
160 degrees and 50 degrees before surgery and 160 degrees
and 52 degrees after surgery, respectively. Functional recovery,
as assessed by KSS, ASES, UCLA, and Constant score systems,
improved significantly at 1 year after surgery. Even at the final
follow-up of 35 months, function improvement was statistically
significant, again assessed by the same scoring systems. Similarly,
the belly press test improved before and after the operation,
from positive to negative in 17 cases (94%).

To sum, we used the subclavian portal to repair isolated sub-
scapularis tendon tear. The treatment was effective, partly due
to the co-treatment of the tear in the long head of the bicep
tendon. Furthermore, for full recovery of function, the treatment
needed nearly up to 3 years of follow-up involving close obser-
vation and appropriate physiotherapy.

However, several limitations have been noted in this study.
First is the inconsistent use of imaging techniques during the
treatment period. Before the operation, MRI was used to ana-
lyze the initial state of the subscapularis tendon, whilst after the
operation; ultrasonogram was used to analyze the recovery
state. This inconsistency in analysis means that we cannot fully
compare the images during tendon healing. Furthermore, we
only obtained the ultrasound images up to 1 year after surgery,
which means a lack of long-term follow-up.

To repair the isolated subscapularis tendon tear, we used the
subclavian portal through which a suture anchor and interwave
suture technique were used. This surgery method was effective
because it provided an appropriate angle for the suture anchor,
made sufficient space for repair and used just one suture anchor.
Furthermore, ultrasonograms were effective to dynamically as-
sess the recovery state of the tendon during follow-up.
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