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Introduction
» Ddtoid-splitting, not deltoid-detaching
» Indications
0 Best for small and medium tears (extending into anterior infraspinatus)
0 Asoriginaly described, not ideal for large or massive tears
= Limited exposure due to lateral acromion and incision size
» Arthroscopic-asssted technique
0 Glenohumera arthroscopy - address additional pathology
0 Subacromia decompression - bursectomy and acromioplasty
0 Arthroscopic releases possible
=  Tendon mobilization extend indications to larger, somewhat more retracted tears
0 Can sarve asatranstion step toward the performance of arthroscopic repairs
» Sde-to-sde sutures can be placed arthroscopicaly, initialy

Surgica Principles of Rotator Cuff Repair

> Neer'sfour objectives for rotator cuff repairs
o Closure of cuff defect - tenson-free, water-tight repair
o Eliminate impingement lesions of coracoacromial arch
0 Preserveddtoid origin - meticulous repair
0 Rehabilitation to prevent stiffness without disrupting repair

» Additional steps for traditional open repair
0 Exciseinflamed bursa - enough for exposure
0 Debride tendon edge - minimally to freshen edge
0 Mobilizetendon - glenoid rim releases, incise coracohumera ligament, interval dides
0 Prepare bone of sulcus - expose bone bed, but no trough necessary

Notes
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» Gerber suggests that the “ideal repair should have high initia fixation strength, allow minimal
gap formation and maintain mechanical stability until solid healing.”
0 Mason-Allen locking suture technique
»  Egpecialy useful during repairs under some tension
» Quadlity of repair is dependent upon
0 Careful management of soft-tissues
o Strong fixation of tendon to bore during the healing process
» Overall outcome affected by, among other factors,
Extent of pre-operative motion
Quadlity of tendon and bone
Amount of muscle atrophy
Diligent rehabilitation program
Motivated patient - post-operative pain management
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Equipment
» Capable assistance - arm position and rotation facilitates exposure
» Retractors - further improves exposure
o Kolbd or similar self-retaining
= Narrow blades designed for smaller incisions
o Baby Richardson, or similar sized
Rasp - can be used to insure flat acromioplasty, and roughen tuberosity
Chisdl or bur - to remove tuberosity bony excrescences
Rongeur, curettes, bur - to expose bone of sulcus
Traction sutures
0 Assist with controlling tendon during mobilization and repair
0 Not tenaculums, towel clamps or Kocher clamps, which damage tendon
Repair with non-absorbable braided suture, such as #2 size - #2 Panacryl can be considered
Transosseous approach
0 Instrumentsto create tunnels
= Link awls and crochet hooks
» Linvatec repair system
= Different sizes allow aternating tunnel position
0 Latera bone augmentation for osteopenic bone
» j.e, Cuff Link (Mitek) or plastic button
0 Two sutures per tunnel
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» Anchor approach
0 Larger szefor fixation in bone
= Screw-in possibly better than pushin anchor in this setting
0 Two sutures per anchor
0 Consider double row of anchors
» Taper needles - pass through tendon without dicing
0 Cutting needles not necessary

Limitations and Complications
» Limitations from congtraints of deltoid-split
0 Not for subscapularis tears
0 Chalenging for biceps tenodesis, ER and forward flex
0 Larger tearsthat are not well-mobilized will have tension and be compromised
> Not advised to repair to apoint media to sulcus, i.e., into articular surface
» Complications
o0 Generd, “including but not limited to”
= Failure of tendon healing
=  Symptomatic re-tear (not al re-tears are symptomatic)
» Infection
*» Persgent pain
» Persistent weakness - pre-operative assessment of muscle
» Axillary nervelesion - keep split less than 4 cm
o0 Specific
» Post-operative stiffness

Surgical Technique
» Pre-opedtive
o Consent to include possible bicipital surgery or forma open approach
o Insure ACjoint is, or is not, a part of the pathology
» Preincision
0 Prophylactic antibiotics administered within one hour of incision
0 Interscalene anesthesia with sedation vs. general anesthesia
* Interscaene blocks aso provide post-op analgesia
0 Examination under anesthesia
= No motion deficits pre-op are preferred
» A diff shoulder before surgery is more likely to be stiff afterwards
= Mild motion limitations can be manipulated
Notes
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0 Beach chair vs. latera decubitus
= Arm positioners help when in beach chair
0 Mark landmarks and planned portalsincisions
= Horizonta (in Langerslines, cosmesis) vs. vertical (more exposure) incision
= Inject lidocaine w/epi into subacromial space and planned incisions
» Glenohumera arthroscopy
o0 Standard diagnostic steps
0 Address pathology as indicated
o Establish additiona portals, preferably with 18G spinal needle for localization
= Anterior porta, thru rotator interval, for instruments and to view posterior
» If digtd clavicle resection planned, place this slightly more media
= Latera portal can be established thru cuff defect
> Insure placement works well for SAD and repair
= 5.5 mm cannulas are usualy al that is needed, unlesstissue repair is planned
o Partia cuff tears can be marked for identification in subacromia space
»  Pass 18G spina needle from more latera (to avoid porta location and to pass
through tear obliquely from more lateral) thru suspected area of tear
» |nsert No. O prolene or No. 1 PDS suture thru hollow needle into joint
= Retrieve suture from anterior portal and clamp the ends together
0 Damaged biceps can be tagged (i.e., same technique as marking) and/or released
0 Consider steps to mobilize tendon, such as releases around glenoid rim or rotator interval
» Subacromiad arthroscopy
0 Scope sheath with blunt trocar swept medial/lateral to lyse scar and/or clear bursa
0 Arthroscopic evaluation of cuff, bursa, undersurface of acromion
0 Latera porta established with spinal needle localization
» Bursashaved or ablated for exposure and to identify marking suture, if placed
0 Probeto define undersurface of anterior 1/3 of acromion
»  Then resect/ablate soft-tissue to expose bone/spur
= Control bleeding with electrocautery as soon as it is encountered
» Peaform acromioplasty from lateral and complete from posterior (cutting-block)
= Maintain margin of AC joint if not involved
0 Fully assessrotator cuff tear pattern - use switching sticks to view laterally
= Determine if limited, mini-open incision is al that is required
o If more arthroscopic steps are desired
» Prepare the sulcus (can be started during glenohumera portion)
= Mohilize tendon, release adhesions above tendon more medialy
= Lightly debride tendon edge to promote healing
Notes
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= Passatraction suture to assess mobility of tendon tear
» Passsde-to-side sutures, if tear pattern dictates
» Mini-Open Repair
0 Extend lateral portal
= Extend deltoid split =3-4 cm from lateral edge of acromion (near anterior edge)
» Limitsrisk to axillary nerve
» Place astay suture at the end of the split to prevent propagation
* Develop flaps and place retractors for exposure
» Specificaly-designed sdlf -retaining retractors facilitate exposure
0 Assessexposure and identify tear edge
» Retrieve traction suture, if placed
» Resect additional bursafor exposure, as needed
= [rrigate now and, as needed, throughout remainder of case
= Take this opportunity to palpate acromioplasty - rasp/recess as needed
0 Prepare tendon for repair
» Reevauate tear pattern and adjust plans, as needed
= Debride tendon edge, if not done, and place traction sutures along tear edge
» No. 0 braided, nontabsorbable sutures are helpful, using taper needle
»= Mobilize tendon, as needed
» Perform releases, including coracohumeral ligament, rotator interval
» Prepare sulcus to exposed bone, if not aready done
0 Address hiceps, if not aready done
0 Place sde-to-side sutures - No. 2 or No. 0 braided, non-absorbable
= Sutures aretied or clamped for later tying
0 Transosseous tunnels are placed, alowing for two free No. 2 sutures per tunnel
Different colors are helpful, or dternatively aNo. 2 and aNo. 0 in each tunnel
Number and position of tunnelsis determined by the tear pattern and size
Start tunnel lateraly, more distal bone is stronger
Exit in sulcus medialy to alow for greater surface area of tendon to be apposed
to exposed bone after sutureistied
» Avoid “postage stamping” laterally by varying tunnel position proximal/distal
=  Augmentation of the bone laterally is placed, if required
0 Suture placement in the tendon is based on the tear pattern
= Grasp >5mm of tendon, more if tendon qudlity is deficient
» Spaced along tendon edge based on the number of sutures planned
»= From each tunnel, one suture is modified Mason-Allen technique, other smple
» Therefore, one suture is locking and other sutureis diding

Notes
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0 Suturefixation is performed in 10-15° of forward flexion, with arm at side
» Tiesuturesfrom side of least tension to most tension, often posterior to anterior
» Each sutureistied to its other end, laterally over the tendon edge and tuberosity
= Repair integrity is assessed through ROM, and noted for initia rehab limits
» Closure
0 Catheter for anesthetic infusion is placed thru separate posterolateral entry, if desired
o Dédtoid-split is closed with #2 braided suture, absorbable or non
0 Subcuticular closure is preferred under sterile dressing
0 Cryotherapy has a number of advantages now, as well as later during the rehab
o Sling for immobilization, with instructions to avoid arm extension
» Postoperative Protocol
0 Healing proceeds through inflammatory phase, reparative phase and remodeling phase,
similar for al soft tissue healing, though the repair creates a more controlled environment
0 Therehab process begins pre-op, when surgeon fully discloses expectations to patient
0 Phasel - acute or protective stage
= (-4 weeks, more, i.e., 6 weeks, for large/massive tears
» Maintain ding for protection and to decrease pain
= Cryotherapy to diminish inflammation
= Anagesicsto diminish pain
» Passive ROM, progressing to active-assisted ROM
> Earlier for small repairs, possibly not for some tenuous, massive repairs
» Inflammation, a setback, can occur if pulleys are started too soon
= Active motion to uninvolved joints
0 Phasell - subacute or recovery stage
=  Begins 4-6 weeks out, possibly later if size of tear, quality of tissue/repair dictate
= Advancing to active ROM exercises
= Progressing over time to advanced stretching
» Premedicating with analgesics is often helpful
» Heat promotes soft-tissue flexibility
= Light, then more advanced, strengthening of shoulder girdle and affected muscles
= Anti-inflammatory medication may be helpful
o Phaselll - functiond stage
= At 810 weeks, though could be later based on progress/repair characteristics
= Maximize stretching and strengthening over time
» Don't forget to stretch posterior capsule
= Add sports- or activity-related exercises when strength improving
0 Activities are resumed in stages, based on demands
Notes
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Results
» 80-100% good/excellent results for small/medium tears
» Results diminish accordingly for large/massive tears (~67%)
» Lesscostly, with shorter hospitalization, and earlier return to activities compared to open repair
» Beware of post-op stiffness and unrecognized AC pathology

Bibliography
Barber FA, Herbert MA: Does a constant flow anesthetic pump really work? Arthroscopy Association of North America,

Sesttle, April 2001.

Bigliani LU, Cordasco FA, Mcllveen SJ, Musso ES: Operative repair of massive rotator cuff tears: Long-term results. J
Shoulder Elbow Surg 1992;1:120-30.

Bigliani LU, Rodosky MW: Techniques of repair of large rotator cuff tears. Tech Orthop 1994;9:133-40.

Bosworth DM: An analysis of twenty-eight consecutive cases of incapacitating shoulder lesions, radically explored and repaired.
JBone Joint Surg 1940;22:369-92.

Brown AR, Weiss R, Greenberg C, Flatow EL, Bigliani LU: Interscalene block for shoulder arthroscopy: Comparison with
general anesthesia. Arthroscopy 1993;9:295-300.

Burkhart SS, Athanasiou KA, Wirth MA: Margin convergence: A method of reducing strain in massive rotator cuff tears
(technical note). Arthroscopy 1996;12:335-8.

Burkhart SS, Fischer SP, Nottage WM, Esch JC, Barber FA, Doctor D, Ferrier J Tissue fixation security in transosseous rotator
cuff repairs: A mechanical comparison of simple versus mattress sutures. Arthroscopy 1996;12:704-8.

Burkhart SS, Diaz Pagan JL, Wirth MA, Athanasiou KA: Cyclic loading of anchor-based rotator cuff repairs: Confirmation of
the tension overload phenomenon and comparison of suture anchor fixation with transosseous tunnels. Arthroscopy
1997;13:720-4

Cadwell GL, Warner JJP, Miller MD, Boardman D, Towers J, Bebski R: Strength of fixation with transosseous suturesin
rotator cuff repair. JBone Joint Surg 1997;79A:1064-8.

Caspari RB, Thal R: A technique for arthroscopic subacromial decompression. Arthroscopy 1992;8:23-30.

Codd TP, Flatow EL: Anterior acromioplasty, tendon mobilization, and direct repair of massive rotator cuff tears. In Burkhead
WZ Jr (ed.), Rotator Cuff Disorders, Baltimore, Williams & Wilkins, 1996, pp. 323-34.

Codman EA: Complete rupture of the supraspinatus tendon. Operative treatment with report of two successful cases. Boston
Med Surg J 1911;164:708-10.

DePalma AF: Disorders associated with biologic aging of the shoulder: Painful arc syndrome (impingement syndrome). In
Surgery of the Shoulder, 3rd ed., Philadelphia, Lippincott, 1983, pp 245-65.

Duralde SA, McCollam S, Scherger A: Postoperative pain management following outpatient open rotator cuff repair: A
comparison of interscalene block analgesiavs. Marcaine pump. American Academy of Orthopaedic Surgeons, San Francisco,
March 2001.

Ellman H, Hanker G, Bayer M: Repair of the rotator cuff. JBone Joint Surg 1986;68A:1136-44.
Ellman H: Arthroscopic subacromia decompression: Analysis of one to three year results. Arthroscopy 1987;3:173-81.



JB Ticker - Mini-Open - Page 8

France EP, Paulos LE, Harner CD, Straight CB: Biomechanical evaluation of rotator cuff fixation methods. Am J Sports Med
1989;17:176-81.

Gerber C, Schneeberger AG, Beck M, Schlegel U: Mechanica strength of repairs of the rotator cuff. JBone Joint Surg
1994,76B:371-80.

Hill IM, Norris TR: Open rotator cuff repair. In Fu FH, Ticker JB, Imhoff AB (eds.),An Atlas of Shoulder Surgery, M artin
Dunitz, London, 1998, pp 133-44.

lannotti JP (ed.): In Rotator Cuff Disorders: Evaluation and Treatment, Park Ridge, IL, AAOS, 1991, pp 1-74.

Johnson DL, Ticker JB: Soft-tissue physiology and repair. In: Orthopaedic Knowledge Update 6, Beaty JR, ed., AAOS Press,
Rosemont, IL, 1999, pp. 1-18.

Levy HJ, Gardner RD, Lemak LJ: Arthroscopic assisted rotator cuff repair: Preliminary results. Arthroscopy 1990;6:55-60.
Liu SH: Arthroscopic-assisted rotator cuff repair. JBone Joint Surg 1994;76B:592-592.

Liu SH, Baker CL: Arthroscopically assisted rotator cuff repair: Correlation of functional results with the integrity of the cuff.
Arthroscopy 1994;10:54-60.

McLaughlin HL: Lesions of the musculotendinous cuff of the shoulder: 1. The exposure and treatment of tears with retraction. J
Bone Joint Surg 1944;26:31-51.

McLaughlin HL: Rupture of the rotator cuff. JBone Joint Surg 44A:979-83, 1962.
McLaughlin HL: Repair of major cuff ruptures. Surg Clin NA 43:1535-40, 1963.

Mallon WJ, Thomas CW: Petient-controlled lidocaine analgesia for acromioplasty surgery. J Shoulder Elbow Surg 2000;9:85-
8.

Mansat P, Cofield RH, Kersten TE, Rowland CM: Complications of rotator cuff repair. Orthop Clin NA 1997;28:205-13.
Molé D, Sirveaux F: Principes de technique chirurgicale. Rev Chir Orthop 1999;85:100-4.

Neer CS: Cuff tears, biceps lesions, and impingement. In Shoulder Reconstruction, Philadel phia, WB Saunders, 1990, pp 41-
142.

Paulos LE, Cody MH: Arthroscopically enhanced “mini-approach” to rotator cuff repair. Am JSports Med 1994;22:19-25.
Pollock RG, Flatow EL: Full-thickness tears: Mini-open repair. Orthop Clin NA 1997;28:169-78.

Poppen NK: Soft-tissue lesions of the shoulder. In Chapman MW (ed.), Operative Orthopaedics, 2nd ed., Philadel phia,
Lippincott, 1988, pp 1651-71.

Post M: Injuriesto the rotator cuff. InPost M (ed.), The Shoulder: surgical and nonsurgical management, Philadelphia, Lea &
Febiger, 1978, pp 304-28.

Post M, Silver R, Singh M: Rotator cuff tear: Diagnosis and treatment. Clin Orthop 1983;173:78-91.

St. Pierre P, Olson EJ, Elliott JJ, O'Hare KC, McKinney LA, Ryan J. Tendon-healing to cortical bone compared with healing to
acancellous trough. J Bone Joint Surg 1995;77A:1858-66.

Sallay P. A comparison of pain following outpatient rotator cuff repair with and without subacromial bupivacaine infusion.
American Academy of Orthopaedic Surgeons, San Francisco, March 2001.

Savoie FH, Field LD, Jenkins N, et a.: The pain control infusion pump for postoperative pain control in shoulder surgery.
Arthroscopy 2000;16:339-42.




JB Ticker - Mini-Open - Page 9

Ticker JB, Warner JJP: Single-tendon tears of the rotator cuff: Evaluation and treatment of subscapularis tears and principles of
treatment for supraspinatus tears. Orthop Clin N Am 1997;28:99-116.

Ticker JB, Warner JJP: Rotator cuff tears: Principles of tendon repair. In The Rotator Cuff: Current Concepts and Complex
Problems, lannotti JP, ed., American Academy of Orthopaedic Surgeons, Rosemont, IL, 1998, pp. 17-24.

Warner JJ, Goitz RJ, Irrgang JJ, Groff YJ: Arthroscopic-assisted rotator cuff repair: Patient selection and treatment out come. J
Should Elbow Surg 1997;6:463-72.

Wilson PD: Complete rupture of the supraspinatus tendon. JAMA 1931;96:433-9.
Yamaguchi K: Mini-open rotator cuff repair: An updated perspective. JBone Joint Surg 2001;83A:764-72.




