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Treatment of focal osteochondral defects of the humeral head poses a challenge to orthopedic
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surgeons. Patients with this kind of pathology often present with loss of function and pain.
Smaller osteochondral defects of the humeral head are often missed as a source of the
patient’s pain and are usually incidentally reported at the time of surgery. Good outcomes
have been reported with open surgical techniques for the treatment of focal osteochondral
defects. Smaller defects are usually more difficult to manage due to restrictions and limitations
in the surgical approaches and techniques needed to access the affected area in order to prop-
erly assess the defect. This article describes a pioneered all-arthroscopic surgical technique
for the treatment of focal osteochondral defects of the humeral head lesions.
Oper Tech Sports Med 27:102-106 © 2019 Elsevier Inc. All rights reserved.
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Focal osteochondral defects of the humeral head may
result from acute or repetitive trauma, damage from

prior surgical procedures, or avascular necrosis, and often
result in severe limitation of function in an otherwise active
patient population.1-5 Osteochondral defects of the humeral
head may fail to be recognized as a source of a patient’s pain
when they are small, and often articular cartilage damage is
noted incidentally at the time of arthroscopy, with Outer-
bridge grade II-IV lesions being reported at 5%-17% in
the literature.6 The humeral head articular cartilage is
1.2-1.3 mm thick in the central portion of the humeral head,
and less than 1 mm thick peripherally,5 making it prone to
damage. Although large defects have historically been treated
by open surgical techniques with good success, smaller pain-
generating defects have been more difficult to manage due to
problems accessing the area without significant surgical mor-
bidity. Surgeon experience and patient expectations make
this a difficult problem to manage effectively.
Open surgical techniques to address humeral head defects

with allograft have been described, with variable success
rates.7 These techniques describe transplantation of osteo-
chondral allograft using size- and radius-matched grafts with
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press-fit impaction, with or without adjunctive fixation devi-
ces. Recent advances in surgical implants have made the use
of allograft less popular among some surgeons, as some
defects may be effectively managed with metal resurfacing.
However, allograft transplantation for defects of irregular
shape or abnormal position remains a good surgical option
with literature to support its use. Specifically, instability of
the shoulder with large Hill-Sachs impaction fracture of the
posterior humeral head has been treated successfully with
bulk allograft transplantation when remplissage techniques
are insufficient to fill the defect. Saltzman et al described
defects of greater than 40% of the articular surface as
being amenable to open allograft transplantation using
size-matched fresh-frozen humeral or femoral head allo-
graft.8 We currently use this technique as an open procedure
for restoring bone to the posterior humeral head in cases of
large Hill-Sachs lesions in a young, active patient.

Subtle instability or repetitive injury to the shoulder may
result in smaller osteochondral defects of the humeral head
that are more difficult to localize or treat. These defects may
result in painful crepitus and restricted motion in a young
patient population, causing limitation of function in work
and recreation. Many of these patients have been evaluated
by other sports medicine specialists or orthopaedic surgeons,
and radiographic imaging may be normal. Magnetic reso-
nance imaging (MRI) is often used to diagnose or make treat-
ment planning decisions, but imaging has been shown to
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miss osteochondral lesions of the humeral head often (60%
accuracy and 87% sensitivity),7 and arthroscopy is consid-
ered to be the gold standard for diagnosis. Other treatment
options, including conservative management with corticoste-
roid injections, physical therapy, and activity modification,
should be considered as a first-line treatment before opera-
tive management.

Other treatment options for small osteochondral defects
have been met with limited success. Arthroscopic debride-
ment and capsular release may be used to smooth cartilage
defects and release capsular contractures, providing pain relief
and better mechanical function. The procedure may reduce
contact pressures, but does not prevent further deterioration
of the joint.9 Also, it has been shown that the procedure does
not work well for patients with osteochondral lesions greater
than 2 cm2.10 Arthroscopic microfracture has produced some
good outcomes for unipolar lesions of the humeral head,11

and a study of these procedures analyzed at reoperation did
show filling of the defect with fibrocartilage.12 However,
because no accepted gold standard treatment exists for the
treatment of these lesions, the plan must be tailored to the
individual patient. In selected patients, we have found that the
use of an arthroscopic resurfacing technique using fresh
humeral head allograft may be appropriate to restore function
and reduce pain while allowing for accelerated recovery.
Figure 1 Arthroscopic osteochondral resurfacing of the humeral head
utilizes a guide similar to that used for anterior cruciate ligament
(ACL) reconstruction to localize the lesion on the humeral head.
Indications
Arthroscopic allograft treatment of humeral head defects is
used to treat focal defects of the humeral head that are
thought to be the cause of shoulder pain in younger, active
patients for whom partial metal resurfacing or shoulder hem-
iarthroplasty would otherwise be considered. This procedure
conserves bone and preserves the integrity of the subscapula-
ris tendon, allowing for early motion of the shoulder and
faster return to function for this active patient population. In
many cases, patients are selected for the procedure after pre-
vious arthroscopy or MRI has identified the lesion and all
other etiologies of shoulder pain, including infection, have
been ruled out. Older patients in whom anatomic total
shoulder arthroplasty would be reasonable are not selected
for the procedure. In many cases, these patients have had
multiple operations and desire a return to full activities in
their job and recreational activities.
Figure 2 A guide pin is drilled from lateral to medial through the
humeral head using a transhumeral approach.
Technique
The technique for arthroscopic osteochondral allograft resur-
facing of the humeral head utilizes a transhumeral portal for
retrograde reaming of the small defects after localization with
the arthroscope. The technique described in this manuscript
deals specifically with arthroscopic resurfacing of the
humeral head to treat unipolar lesions.
We perform arthroscopic humeral head resurfacing as an

outpatient procedure under general anesthesia with the
patient in the beach chair position. Interscalene block is
administered prior to surgery for postoperative pain control.
Standard diagnostic arthroscopy is performed using a poste-
rior portal and an anterior working portal is created in the
rotator interval. The rotator interval is completely resected
with a shaver to create a working space. Accessory portals
may be necessary to perform adjunctive portions of the pro-
cedure as well. Due to the nature of the condition being
treated, biceps tenotomy or tenodesis is often necessary and
should be performed first. Depending on the size of the graft
to be used, the rotator interval portal will be extended to
allow passage of the graft and associated instrumentation. An
arthroscopic aiming device, (Fig. 1) similar to that used in
anterior cruciate ligament reconstruction, is used to localize
the transhumeral portal and to then pass a guidepin through
the center of the defect (Fig. 2). Once the pin position is
determined to be satisfactory, the surgeon must create the
lateral transhumeral portal using careful dissection, as the
portal is often in close proximity to the axillary nerve. A can-
nulated reamer is then advanced over the guide pin and
through the humeral head articular surface. A small metal
cannula is then passed through the humeral head (Fig. 3) to
allow for easy passage of a retrograde reamer. Depending on
the size of the defect, the appropriate diameter is selected
and passed through the anterior working portal to connect
with the reamer barrel that is inserted through the transhum-
eral cannula under direct arthroscopic visualization. The



Figure 3 The transhumeral portal is placed by over-reaming the
guide pin, allowing easy access to the glenohumeral joint through-
out the procedure.

Figure 5 An Osteochondral Allograft Transfer System (OATS) platform is
used to harvest fresh osteochondral allograft for the procedure.

igure 4 The humeral head is reamed in a retrograde fashion using a
eamer that is assembled in the joint under direct visualization.

Figure 6 A coring reamer has been used to harvest a section of the
allograft humeral head.
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reamer is then run in a forward direction while pulling the
reamer laterally to create a uniform defect of known size and
depth in the humeral head articular surface (Fig. 4).
Once the size of the defect created by the reamer is known,

we harvest the osteochondral graft from our fresh cadaveric
humeral head specimen (Fig. 5) using an Osteochondral
Allograft Transfer System platform (Arthrex, Naples, FL).
Size matching of the patient is attempted using known meas-
urements taken from the preoperative MRI or CT scan. Most
defects treated with this technique are 15-25 mm in diameter
(Fig. 6). A coring reamer is used to take the graft, and the
Figure 7 The humeral head allograft plug is trimmed to a thickness
of 5 mm prior to implantation.
F
r

Figure 8 The humeral head allograft plug is shuttled into the joint
using a suture and pulled from medial to lateral and into position
using the transhumeral portal.
thickness is trimmed with an oscillating saw to a standard
5 mm (Fig. 7). A small hole is made centrally with a drill for
passage of a suture, and a knot is tied on the articular side
(Fig. 8). This will allow passage of the graft into the joint and
into the reamed defect as the suture is pulled from medial to
lateral through the transhumeral portal.

Attention is then turned back to the shoulder, and a nitinol
wire is passed from lateral to medial through the transhumeral
sleeve, and pulled out through the rotator interval portal. The
suture attached to the graft is then passed back through the



Figure 9 Bipolar lesions of the humerus and glenoid can be treated
using this technique as well, with anterograde reaming of the gle-
noid accomplished using the transhumeral portal.
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shoulder and out the lateral transhumeral portal. The osteo-
chondral graft is provisionally positioned over the reamed
area, and a small impactor or fingertip pressure is used to fully
seat the graft. The knotted end of the suture is then pulled out
the anterior portal to remove the suture. The graft may be fur-
ther compressed using gentle rotational and overhead motion
of the shoulder under direct visualization. Portals are then
closed using absorbable suture, and the patient is immobilized
in a sling for comfort. Gentle passive motion is begun within
the first week after surgery, and rehabilitation may proceed
according to the comfort of the patient, as no repair of the
rotator cuff is necessary with this procedure.
In some cases, glenoid resurfacing of smaller defects is also

necessary, and this may be accomplished using the same trans-
humeral portal in an anterograde fashion (Fig. 9). The results
of bipolar osteochondral resurfacing have been variable, with
some young patients returning to a high level of function.
Surgeons interested in attempting this technique should

note that arthroscopic resurfacing of the humeral head with
allograft necessitates a good understanding of arthroscopic
anatomy and portal placement. Our technique uses standard
portals, including a posterior viewing portal and a standard
anterior portal within the rotator interval. The technique
relies upon the use of an additional, transhumeral portal
which must be placed under direct visualization due to the
proximity of the axillary nerve. The axillary nerve is generally
considered not to be at risk with standard arthroscopic por-
tals of the shoulder, as standard portals do not need to be
made outside the safe zone of 5 cm from the edge of the acro-
mion. However, the variable anatomy has been described by
Burkhead et al13 and the lateral portal for this procedure
must be made considerably more distal than is standard due
to the need to approach the humeral articular surface at
the correct angle using a guide. Careful dissection through
the deltoid muscle is essential when using this technique.
Outcomes
The literature regarding outcomes following humeral head
resurfacing of small defects is limited at the present time. Also,
the pathology encountered at surgery is variable, making a
uniform analysis difficult. Our minimum 2-year data (mean
30.8 months) examined a cohort of 20 patients of mean age
49.6 years who underwent allograft resurfacing of both the
humerus and glenoid.14 American Shoulder and Elbow Sur-
geons Shoulder Score (ASES) score improved from 37.6 to
68.9 (P < 0.001), Visual Analogue Scale (VAS) pain score
improved from 6.1 to 3.4 (P = 0.0006), active forward eleva-
tion improved from 109 to 142 (P = 0.0014), active external
rotation improved from 33 to 42 (P = 0.12) and internal rota-
tion remained unchanged at the level of L4. Half of patients
(10/20) were satisfied with their outcome, and 3 underwent
conversion to anatomic total shoulder arthroplasty. Of note,
65% of these patients had a Walch type B glenoid, and the
cohort had undergone a mean of 3 prior shoulder procedures,
making this a very challenging population. Average humeral
graft coverage by MRI was 22%, and no graft resorption was
noted at final follow-up.
Conclusion
Arthroscopic resurfacing of small humeral head defects is a
tool available to surgeons when treating selected cases of
focal osteochondral defects. The short-term outcomes of the
procedure are variable and data are limited, but good out-
comes in some young patients make this a continued area of
active clinical research.
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