
773© ESSKA 2016 
P. Randelli et al. (eds.), Arthroscopy: Basic to Advanced, DOI 10.1007/978-3-662-49376-2_63

      Elbow Arthroscopy: Diffi cult Cases 
and Ulnar Nerve Preservation                     

     L.  A.     Pederzini     ,     F.     Di     Palma    ,     F.     Nicoletta    , 
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63.1          Introduction 

 Arthroscopy has been increasingly used to diag-
nose and treat elbow pathologies, even though 
the elbow has always been considered a diffi cult 
joint to be arthroscopically explored [ 20 ,  27 ,  32 , 
 33 ,  37 ,  40 ]. An increase in arthroscopy knowl-
edge and skills as well as technological advances 
in the last few years has allowed a standardiza-
tion of techniques and a better defi nition of 
indications. 

 In the 1980s Andrews and Carson, Hempfl ing 
and Lindenfeld published the fi rst indications, 
techniques and notions on elbow arthroscopy [ 3 , 
 16 ,  22 ]. 

 Elbow arthroscopy becomes a very diffi cult 
technique when an alteration of the anatomy can 
determine vessel and nerve displacement. This 
can happen in contracted elbow joint. Furthermore 
because the contracted joint cannot distend nor-
mally with infl ow, neurovascular structures 
around the elbow may not be safely displaced 
after saline injection. 

 In 1981, Morrey et al. determined that the 
elbow functional motion ranged from 30 to 130° 
of fl exion [ 20 ,  25 ,  26 ]. However, many daily 

activities performed at work or while doing phys-
ical exercise require extension past 30° [ 20 ,  25 , 
 26 ]. As a matter of fact, for sportsmen and man-
ual workers even a small decrease in ROM, 
together with slight symptoms of pain and inabil-
ity to perform specifi c tasks, can be unacceptable 
and, hence, interfere with their daily work or 
sporting activities. For these reasons, there has 
been an extension of indications for treatment of 
stiff elbows. In 1992 O’Driscoll and Morrey pre-
sented 72 cases of elbow arthroscopy, and in 
2001 they published a review of 473 cases in 
which they analysed the complications related to 
this procedure [ 29 ]. The previous year, Reddy 
et al. published a review of 172 cases in which 
patients had undergone arthroscopic elbow sur-
gery with a 7-year follow-up [ 35 ]. 

 The indications for elbow arthroscopy has 
grown over the past years and today includes 
osteochondritis dissecans (OCD), plica syn-
drome, synovitis, lateral epicondylitis, loose 
body removal, osteoid osteoma and stiff elbows 
related to degenerative or post-traumatic causes 
[ 2 ,  10 ,  14 ,  23 ,  27 ,  30 ,  32 ,  44 ,  45 ,  47 ]. Recently, 
Conso et al., Schubert et al. and Salini et al. pub-
lished results comparing elbow pathology 
(including stiffness) treated by either arthroscopic 
or open procedures [ 8 ,  38 ,  42 ]. 

 Stiff elbow, presence of osteoid osteoma into 
the olecranon fossa and osteochondral autolo-
gous transplantation are complex pathologies 
and procedures that can be treated 
arthroscopically.  
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63.2     Stiff Elbow 

 In this cases indications for arthroscopic surgery 
include failure of at least 6 months of conservative 
treatment (mobilization, splinting and physical 
therapy) [ 24 ,  29 ,  30 ,  43 ], absence of important 
anatomical deformity, reduction in ROM, disabil-
ity or inability to perform sport or occupation. 

 Relative contraindications are cerebral palsy, 
muscle spasticity, burns, previous surgery with 
anatomical deformity, heterotopic ossifi cation, 
myositis ossifi cans, chronic regional pain syn-
drome (CRPS), articular instability and sepsis- 
related stiffness.  

63.3     Surgical Procedures 

 The main arthroscopic procedures in our depart-
ment have been:

•    Isolated removal of loose bodies  
•   Anterior and posterior capsulectomy  
•   Anterior and posterior osteophytes removal  
•   Radial head resection  
•   Partial or total synovectomy  
•   Mosaicplasty from homolateral knee to elbow 

for osteochondritis dissecans    

 All these arthroscopic surgeries have increased 
the range of motion.  

63.4     Surgical Technique 

 The anaesthetic procedure begins with the identi-
fi cations of the appropriate nerve trunks with 
electrostimulation, and a catheter is placed with-
out injecting anaesthetic. Patients then receive 
general anaesthesia. After waking up a neurolog-
ical evaluation is performed, and a peripheral 
block is done. 

 After the induction of anaesthesia, ROM is 
carefully assessed and a complete assessment of 
ligamentous stability is performed. A well- 
padded tourniquet is placed proximally around 
the arm. The limb is exsanguinated and the tour-
niquet insuffl ated to approximately 250 mmHg. 

The patient is then placed prone but can also be 
placed in the lateral or supine position depending 
on the surgeon’s preference and experience, with 
the shoulder abducted 90°, the elbow fl exed to 
90° and the arm held up by an arm holder secured 
to the operating table. A sterile fi eld is set up and 
posterior, superior anteromedial and superior 
anterolateral arthroscopic portals are marked. 

 The risk of nerve injury, including posterior 
interosseous nerve and ulnar nerve injury, is real 
in these stiff elbows and should be considered by 
the operative surgeon before undertaking 
arthroscopic management. 

 Because the contracted joint does not distend 
normally with infl ow, neurovascular structures 
about the elbow may not be safely displaced after 
N saline injection. 

 Except in cases with full ROM, an ulnar nerve 
neurolysis is always performed through a 2 cm 
skin incision. Ulnar nerve intraneural pressure 
increases as the elbow proceeds from full exten-
sion to full fl exion. Beyond 90° of fl exion, the 
intraneural pressure raises more than the extra-
neural pressure. In fact, at 130° of elbow fl exion, 
the intraneural pressure is 45 % greater than the 
extraneural pressure [ 13 ,  39 ]. 

 So if ROM is less than 100° of fl exion, a neu-
rolysis of the ulnar nerve is necessary before any 
arthroscopic procedures. 

 An 18-gauge needle is then inserted into the 
elbow through the “soft spot” in the middle of the 
triangular area demarcated by the lateral epicon-
dyle, the radial head and the olecranon. The con-
tracted joint does not distend normally with 
infl ow (15 %, less fl uid 3–9 ml at 85°). The joint 
is then distended as possible by injecting N saline 
solution. This aids in shifting neurovascular ante-
rior structures away while introducing the trocar. 
Five portals (three posterior and two anterior) are 
always used. Posterior compartment arthroscopy 
is performed fi rst by introducing a 4.5 mm 30° 
arthroscope through the posterolateral portal 
(soft spot). A second portal is then established 
1.5 cm proximal to the fi rst portal. These two 
portals allow the use of the scope and the shaver 
at the same level of the posterior portion of the 
radial head. Joint distension is maintained with a 
pump set at 35–50 mmHg. 
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 Once a complete view of the proximal radio-
ulnar joint (posteriorly) is obtained, a third poste-
rior portal is placed in the olecranon fossa, close 
to the medial border of the triceps and 2–3 cm 
proximal to the olecranon tip. A complete 
debridement of the olecranon fossa and its lateral 
wall can be performed. If present, removal of 
loose bodies from the lateral side of the olecra-
non and humerus may be performed to allow bet-
ter gliding of the articular surfaces. 

 In stiff elbows despite of anatomical changes, 
the medial epicondyle and medial intramuscular 
septum in most cases are used as a guide for ante-
rior portal placement. 

 The proximal anteromedial portal is generally 
made in an outside-in manner and kept superiorly 
and also posterior to the brachialis muscle. 

 We use different approaches on the postero-
medial side depending on the size of the osteo-
phytes and because of the proximity of the ulnar 
nerve. After inserting the arthroscope through the 
most proximal portal, we evaluate the size of the 
osteophytes. If they are small, we protect the 
ulnar nerve by positioning a retractor in an acces-
sory portal slightly posterior to the ulnar nerve, 
and we resect the osteophytes arthroscopically. If 
they are large, we prefer to remove the osteo-
phytes by performing a small arthrotomy at the 
end of the procedure, thus avoiding fl uid extrava-
sation during arthroscopy. The medial approach 
is always used after ulnar nerve neurolysis, which 
is the fi rst surgical step of the procedure. This is 
necessary to prevent overstretching of the nerve 
during fl exion and extension testing in surgery. 

 Hypertrophy or contractures may have bound 
the posterior interosseous nerve, increasing the 
risk of a damage while performing a lateral portal. 
Using an inside-out technique with an anterior 
superior lateral portal decreases the risk of injury 
to this structure. Unlike a normal elbow, portal 
establishment in a contracted elbow joint requires 
careful placement of a cannula, not only through 
the skin but during joint entrance to prevent mis-
direction by the hypertrophied tissue with resul-
tant soft tissue injury. In severe cases, it may be 
necessary to develop the tissue plane between the 
brachialis muscle and the capsule and secondarily 
incise and then excise the capsule. 

 The anterolateral portal is so created using an 
inside-out technique and placing a Wissinger rod 
2 cm proximal and 1 cm anterior to the lateral 
epicondyle. A plastic cannula is introduced over 
the rod. The rod is then removed and a shaver 
inserted through the cannula and the anterior 
debridement carried out (removal of loose bod-
ies, anterior osteophytes and synovectomy). 

 During the capsular release and excision, the 
surgeon must remember the relationship of the 
capsule to the neurovascular structures. 

 In the anterior compartment, the brachialis 
muscle lies between the capsule and the anterior 
neurovascular structures (median nerve, radial 
nerve and brachial artery). Thus, arthroscopic 
capsular release and excision should be contin-
ued from within the joint until brachialis muscle 
fi bres are visible but no further. Shaver blades 
and cutting instruments must be kept in close 
proximity to the humerus at all times to avoid 
being too far anteriorly and potentially into the 
neurovascular structures by brachialis muscle 
penetration. Using accessory anterior portals to 
place protective retractors to hold the brachialis 
muscle and anterior neurovascular structures 
away from the operative fi eld is helpful in pre-
venting potential complications. 

 On the lateral aspect of the elbow, the radial 
nerve courses between the brachioradialis and 
brachialis muscles. It divides into the superfi cial 
radial nerve and the posterior interosseous nerve 
at the level of the elbow joint. The posterior inter-
osseous nerve runs distally and laterally to the 
brachialis muscle and becomes immediately 
adjacent to the anterior joint capsule in the distal 
half of the elbow. Scar tissue and hypertrophied 
joint capsule from injury to this area may tether 
the posterior interosseous nerve and allow dam-
age to it during release. In these cases, the nerve 
should be identifi ed and retracted before continu-
ing the excision distally. 

 Until the location of the nerve is identifi ed, 
extension of the capsular excision should remain 
proximal to the radial head. 

 Posteriorly, the ulnar nerve should be identi-
fi ed and protected throughout the procedure. 

 In several cases, due to the presence of a thick 
capsule (post-traumatic causes), an anterior cap-
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sulectomy may be required. We start by trimming 
the proximal humeral capsule with a shaver, but a 
complete anterior capsulectomy is performed 
with a basket device, at about 1 cm proximal to 
the apex of the coronoid, fi rstly in a lateral to 
medial direction and then in a medial to lateral 
direction. 

 After capsulectomy is performed just anterior 
to the radial head, it is possible to palpate the 
branch of the radial nerve. This can be useful in 
order to avoid neurological complications partic-
ularly if we are treating radial head problems. 

 After arthroscopy, ROM is assessed. One or 
two suction drains are positioned in the joint, 
arthroscopic portals are sutured and a splint hold-
ing the joint in full extension is applied. 

 On day 1 after surgery, our rehabilitation pro-
tocol begins with very slow continuous passive 
motion (CPM), four times a day for 40 min with 
the help of two suction drains and a perinervous 
anaesthetic catheter. On day 2, CPM is performed 
four times a day for 40 min, plus 60 min of phys-
iokinesiotherapy and self-active movements four 
times a day for 30 min. The third day the neuro-
catheter is removed and CPM is continued, 
together with physiokinesiotherapy and self- 
active movements. On day 4, the drains are 
removed and CPM, physiokinesiotherapy and 
self-active movements continue. On day 5, once 
discharged, the patient goes back home with a 
20 day re-educational programme combined with 
indomethacin for 15 days. The splint is removed 
after 20 days. After 1 month patients attend their 
fi rst follow-up visit. The rehabilitative pro-
gramme continues for 3–5 months [ 32 ,  33 ].  

63.5     Technical Tricks 

 From the technical point of view, we believe it is 
mandatory to have a perfect view of both the 
compartments; the lack of range of motion can 
lead to anatomo-pathological changes both ante-
riorly and posteriorly in the long run. The use of 
retractors is important in every stage of the sur-
gery because it minimizes any risk of damage to 
vascular and nervous structures. During posterior 
debridement, the medial olecranon osteophyte 

removal should be carefully considered: a retrac-
tor can help, but in some cases due to big osteo-
phytes close to the ulnar nerve, arthroscopic 
surgery is not recommended. The previous isola-
tion of the ulnar nerve enables open surgery, 
avoiding risks. Posterior debridement and olecra-
non osteophyte removal allow an extension 
improvement that, together with the surgical pro-
cedures above-mentioned, increases total 
ROM. Also anterior capsulectomy allows an 
extension improvement. On the contrary, fl exion 
is favoured by posterior capsulectomy and 
removal of anterior hypertrophic coronoid or 
humeral osteophytes. During anterior capsulec-
tomy, it is important to pay attention to the bra-
chialis muscle which is visible once the capsule 
is removed. This is necessary not only because of 
the proximity of the humeral artery but also to 
avoid muscle bleeding, which can lead to possi-
ble calcifi cations. We have found that brachialis 
muscle in stiff elbows is frequently thinner than 
in normal elbows, due to muscle’s atrophy.  

63.6     Osteoid Osteoma 

 Osteoid osteoma (OO) is a benign neoplasm that 
is generally smaller than 1 cm in diameter. 
Osteoid osteoma at the elbow is rare [ 48 ]. 

 Clinical symptoms include nocturnal pain that 
is relieved by nonsteroidal anti-infl ammatory 
drugs (NSAIDs) [ 21 ], as well as limited motion 
caused by pain or synovitis [ 48 ]. Diagnosis can 
be made on plain radiography (Fig.  63.1a ), but a 
computed tomography (CT) scan (Fig.  63.1b ) 
and/or MRI is usually helpful [ 17 ]. Optimal sur-
gical treatment comprises complete excision of 
the OO.

   Percutaneous destruction with the use 
of a laser or radiofrequency is reportedly 
effective, with a 91 % rate of success [ 19 ]. 
Thermocoagulation is responsible for a spheri-
cal bone necrosis of about 1 cm around the area 
on which it is placed. With thermocoagulation 
it is not always possible to conduct a pathologic 
examination so it is not indicated in patients 
with unprecise diagnosis. Rosenthal [ 36 ] 
reported nondiagnostic fi ndings in 27 % after 
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needle biopsy. The electrode must be at least 
1 cm away from a main nerve to prevent nerve 
injury. This technique may be dangerous for 
patients with specifi c localization as near nerve 
structures or cartilage. 

 Operative excision (i.e. en bloc resection and 
curettage) is the recommended treatment for 
patients with OO of the elbow [ 48 ]. Excision of 
the lesion usually permits complete elbow motion 
recovery and pain relief. 

 In our experience the most frequent diffi cult 
localization to treat is along the trochlear notch 
(Fig.  63.2 ) and coronoid fossa or olecranon fossa. 
In trochlear notch localization, arthroscopic treat-
ment is performed with the patient under general 
anaesthesia and in a lateral decubitus position. A 
direct lateral approach through the soft point (or 
proximal) is used for the scope. The lesion is 
removed with a curette through a medial approach 
after ulnar nerve neurolysis. The hyperemic 
aspect is identifi ed and totally removed. Excision 
is performed under arthroscopic visual control. 
The bony fragment is sent for pathologic testing 
(Fig.  63.3a, b ).

    Use of shavers can make pathologic diagnosis 
diffi cult because of mechanical artefacts [ 18 ]. So 

before using a shaver, a bony biopsy must be per-
formed fi rst. 

 With CT scan post-op, we can check the com-
plete resection of the OO (Fig.  63.4 ).

   Patients report total pain relief and complete 
elbow motion. After 6–8-months follow-up, 

a b

  Fig. 63.1    ( a ) Diagnosis can be made on plain radiogra-
phy ( a ), but a computed tomography (CT) scan ( b ) and/or 
MRI is usually helpful. ( b ) Diagnosis can be made on 

plain radiography ( a ), but a computed tomography (CT) 
scan ( b ) and/or MRI is usually helpful       

  Fig. 63.2    Arthroscopic view of osteoid osteoma along 
olecranon trochlear notch       
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patients generally have no recurrence of elbow 
limitation or pain. 

 In coronoid or olecranon fossa localization, 
arthroscopic treatment is performed with the 
patient in the same position. We perform 
arthroscopic OK procedure by drilling the lesion 
up to healthy bone. 

 Advantages of arthroscopy include reduced 
post-operative pain related to minimal incisions, 
few wound problems, wider intraoperative vision, 
less invasive surgery without peripheral muscle 
and ligament damage, outpatient surgery and 
early return to full activity [ 46 ].  

63.7     Osteochondritis Dissecans 
(OCD) 

 OCD is an osteochondral focal lesion that gener-
ally involves the capitellum, characterized by 
recurring pain, progressive functional impotence 
with secondary contracture in fl exion of the 
elbow of approximately 15°, joint swelling and 
clinical improvement after a resting period. 

 The causes are vascular defi ciency of unknown 
origin or secondary to direct joint trauma with 
consequent local vascular lesion and secondary 
bone necrosis [ 5 ,  9 ,  12 ]. 

 Osteochondritis dissecans occurs most com-
monly in overhead-throwing athletes and in gym-
nasts between the ages of 13 and 16 years [ 6 , 
 31 – 33 ]. It typically affects the young adolescent 
athlete involved in high-demand, repetitive over-
head or weight-bearing activities. The most com-
monly associated sports are baseball, gymnastics, 
racquet sports, football and weightlifting [ 5 ,  9 , 
 12 ,  33 ]. 

 OCD can be a cause of painful elbow with 
limited ROM. These young patients, usually ath-
letes complaining pain and dysfunction, limit 
their activity becoming unable to participate in 
sport. Although lesions have been reported in the 

a b

  Fig. 63.3    ( a ,  b ) The lesion is removed with a curette 
through a medial approach after ulnar nerve neurolysis. 
The hyperemic aspect is identifi ed and totally removed. 

Excision is performed under arthroscopic visual control. 
The bony fragment is sent for pathologic testing       

  Fig. 63.4    CT scan post osteoid osteoma resection       
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trochlea, radial head and olecranon, the most 
common site of OCD of the elbow is in the capi-
tellum [ 3 ,  5 ,  9 ,  12 ,  34 ]. 

 Radiographs reveal radiolucency or fragmen-
tation of the anterolateral capitellum. MRI has 
become the standard imaging for identifying 
OCD, and it can provide an accurate assessment 
of the size, extent and stability of the lesion. 

 Determination of lesion stability and integrity 
of the articular cartilage cap is really important 
regarding the decision to prescribe nonoperative 
treatment or proceed with the surgery [ 8 ,  32 – 34 ]. 

 Panner’s disease, most common between 4 
and 8 years of age, should not be confused with 
true OCD because it involves the entire ossifi ca-
tion centre, while only the anterolateral capitel-
lum is involved in osteochondritis dissecans of 
capitellum [ 5 ,  6 ,  31 ]. 

 Treatment for stable, early-stage OCD lesions 
consists in avoiding repetitive stress of the elbow 
and observation. If the lesion has not resolved in 
3–6 months, then consideration of surgical man-
agement is made. 

 Surgical management is the treatment of 
choice for unstable lesions, lesions that have 
failed nonoperative management and loose bod-
ies. Lesions that are unstable have a tendency to 
remain symptomatic even if no loose body is 
present, therefore leading to surgery [ 5 ,  6 ]. 

 Multiple operative procedures have been 
described for treating OCD. Surgical treatments 
include drilling of the lesion, fragment removal 
with or without curettage of the residual defect, 
fragment fi xation by a variety of methods (pull- 
out wiring, Herbert’s screw, bone peg grafting, 
etc.), reconstruction with osteochondral autograft 
and autologous chondrocyte implantation [ 5 ,  32 ]. 

 Several studies report different results with 
open procedure, but more recently arthroscopy 
has been employed with encouraging scores in 
the treatment of capitellar OCD [ 5 ,  6 ,  9 ,  15 ]. 

 Baumgarten and colleagues report excellent 
results in a group of 17 patients whose elbows 
were treated with arthroscopic debridement with 
a complete return to sport activities at the pre- 
injury level in 82 % of cases [ 6 ]. 

 Reports of arthroscopic treatment of OCD of 
the capitellum with removal of loose bodies, 

debridement and abrasion chondroplasty describe 
overall improvements in pain and range of 
motions with variable return to pre-injury level of 
sporting activity [ 6 ,  31 ,  32 ]. 

 A grading system based on absence, partial or 
total detachment of the bone plug has been devel-
oped by Baumgarten et al. [ 6 ] to aid in decision- 
making during elbow arthroscopy. The 
recommendation presented for grade 1 lesions is 
either observation or arthroscopic drilling of the 
lesion. Grade 2 lesions were treated with debride-
ment of the cartilage to healthy tissue. Grade 3 
lesions were treated with loosening of the frag-
ment to create a grade 4 lesion, which was then 
resected. Grade 5 lesions were treated with a dili-
gent search for the loose bodies [ 6 ]. 

 We prefer arthroscopic evaluation and treatment 
for lesions requiring operative management. 

 Removal of the bone plug and microfracture is 
mandatory in order to eliminate catching and 
popping while the possibility to bone graft the 
lesion is still controversial [ 15 ,  32 ,  33 ]. 

 In some cases we have performed an 
arthroscopic mosaicplasty taking the graft from 
the homolateral knee putting the patient in lateral 
decubitus and extrarotating the hip performing 
knee arthroscopy (Fig.  63.5 ). The 6.5 mm cylinder 
graft token from the lateral knee trochlea was 
inserted in the elbow lesioned area carefully 
checking the angle of the drilling and of the inser-
tion of the bony cartilaginous cylinder (Fig.  63.6 ). 
Arthroscopically the perpendicular insertion of the 
cylinder allows a complete coverage of the OCD 
area. A 4-month post-operative MRI shows a nice 
bone incorporation of the graft (Fig.  63.7 ). Post-
operatively CPM is started the second day post-op 
and passive exercises in day 4 post-op. Patients are 
back to normal activity in 4 months [ 32 ,  33 ].

63.8          Ulnar Nerve-Associated 
Treatment 

 Taking into account the outcomes, we can assert 
that the ulnar nerve-associated treatment has 
always been studied carefully. So far neurolysis 
has been performed in case of stiffness, with or 
without neurological disorders. 
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 Only when ROM is almost complete and 
neurological disorders nearly absent, neurolysis 
is not performed (removal of one to two loose 
bodies). The case study shows a good pain reso-
lution or improvement. On the contrary, failures 
are related to a scar around the nerve. Ulnar 
nerve transposition has never been carried out, 
except for one case in which the residual scar 
made it necessary. Neurolysis of the ulnar nerve 
is nearly always recommended in cases of 
severe stiffness and where there is a marked 
ROM recovery. Once isolated, the nerve can be 

fi xed anteriorly in cases of major stiffness, in 
severe valgus elbow or where a previous surgery 
prevents the proper positioning in the epitroch-
lear sulcus. In this study, the release of the ulnar 
nerve has been performed in more than 90 % of 
cases.  

  Fig. 63.5    The 
mosaicplasty from the 
knee to the elbow is 
performed on lateral 
decubitus positioning 
the hip in extra- rotation 
to allow knee 
arthroscopy for taking 
the graft from the lateral 
trochlea       

  Fig. 63.6    The graft is positioned on the lateral humeral 
condyle to fi ll the OCD gap       

  Fig. 63.7    Four months control MRI shows a good bone 
incorporation of the osteochondral cylinder       
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63.9     Complications 

 Elbow arthroscopy is a safe and effective tech-
nique for the surgical management of a variety of 
intra- and extra-articular pathologies, but potential 
complications exist. The most common complica-
tions associated with elbow arthroscopy are neuro-
logic injury, heterotopic ossifi cation, infection and 
post-operative contracture [ 21 ,  29 ,  32 ,  33 ]. 

 One of the most serious complications is nerve 
injury, which has been reported in all forms from 
neuropraxic to neurotmetic damage. Nerve injury 
can occur secondary to compression or direct 
injury from instruments, excessive joint disten-
sion, aggressive manipulation or post-operative 
CPM [ 21 ,  32 ]. 

 Nerves majorly involved in complications are 
the posterior branch of the radial nerve, the 
median and the ulnar nerve. 

 More signifi cant partial or complete nerve 
damage can also occur and may be caused by 
direct trauma from portal creation or as a 
 consequence of mechanical or thermal injury 
from arthroscopic instruments [ 21 ,  29 ,  41 ]. 

 During arthroscopy of the anterior compart-
ment of the elbow, the posterior interosseous 
branch of the radial nerve and median nerve are 
at risk and may be as close as 6 mm to the cap-
sule. The elbow should be insuffl ated with fl uid 
to distend the capsule and displace the neurovas-
cular structures away from the articulation [ 21 , 
 32 ,  40 ]. 

 Damage to the ulnar nerve can occur in a vari-
ety of situations. It is imperative that the surgeon 
be aware of ulnar nerve hypermobility and sub-
luxation, which can predispose to contusion or 
laceration when creating anteromedial portals. 
The ulnar nerve is most at risk during debride-
ment of the medial gutter when performing pos-
terior compartment arthroscopy [ 21 ,  41 ]. It is 
mandatory during these procedures to identify 
before the ulnar nerve and use the retractors in 
order to protect it from the other instruments. 

 Another risk with elbow arthroscopy is the 
development of heterotopic ossifi cations 
post-operatively. 

 This can present as a spectrum, from scattered 
asymptomatic deposition in the surrounding soft 

tissues to disabling ankylosis requiring open 
resection. Reported risk factors for the develop-
ment of heterotopic ossifi cation include recent 
prior surgery, associated burns and trauma, dif-
fuse skeletal hyperostosis and abnormalities of 
metabolism. 

 In high-risk patients, a dose of radiation ther-
apy may be considered as also the use of indo-
methacin (700 mg a single dose) for 3 weeks [ 21 , 
 32 ,  33 ,  40 ]. 

 Like all surgery, there exists a risk for superfi -
cial and deep infection with elbow arthroscopy. 
The authors routinely administer a single dose of 
intravenous antibiotics prior to arthroscopic 
elbow surgery. 

 Finally recalcitrant elbow stiffness can occur 
after arthroscopy. The risk seems highest with 
surgery for post-traumatic disorders of the elbow, 
including arthroscopic contracture release and 
arthroscopic-assisted intervention for fracture 
[ 21 ,  33 ,  41 ].  

63.10     Discussion 

 The use of different portals, the ulnar nerve isola-
tion, the use of arthroscopic retractors and the 
avoidance of an excessive intra-articular joint 
pressure, are all fundamental elements for an 
accurate elbow arthroscopy. Post-traumatic and 
degenerative arthroscopic cases have different 
features. In post-traumatic cases the articular 
space is smaller, fi brosis is higher and capsule 
consistency, when removed by basket forceps, is 
stronger. In degenerative cases, articular space is 
larger, fi brosis is lower and capsule consistency 
weaker. Indications for stiffness arthroscopic 
treatment are still, in many cases, surgeon depen-
dant. A more advanced learning curve guarantees 
a wider possibility to address post-traumatic 
pathologies and degenerative cases. 

 In 2000 Reddy et al. [ 35 ] presented a review 
of a large number of patients operated by several 
different surgeons, in different decubitus and by 
different techniques reporting low rate of minor 
complications but a complete lesion of the ulnar 
nerve. As Reddy described [ 35 ], we obtain the 
same low rate of complications using the tech-
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nique we presented, peculiarly the use of a fi ne 
haemostat (after only skin incision) to turn away 
superfi cial and deep neurovascular structures. 

 In 2001 Morrey et al. reported extensive case 
studies in which they analysed complications fol-
lowing arthroscopic surgery [ 25 ]. In some cases, 
other authors report limited case studies where 
they compare the outcomes achieved by open 
techniques with arthroscopic ones [ 1 ,  4 ,  7 ,  8 ,  11 , 
 13 ,  26 ,  28 ,  38 ]. We agree with Reddy [ 35 ] that it 
is impossible to review any large series of elbow 
arthroscopy without report neurological compli-
cations. Despite this we consider that 1.8 % of 
nervous complications can be defi ned as a low 
rate. We also think that 10.8 % of minor compli-
cations (synovial leakage through the portals, 
superfi cial portal infections) are connected to our 
aggressive rehabilitative protocol. We still use 
this protocol because it allows us to obtain a bet-
ter ROM and result. In case of articular congru-
ence damage, post-traumatic anatomical 
alterations or previous surgical outcome, 
arthroscopic indication is not common, while 
open surgery can be useful and decisive. On the 
other hand, arthroscopy is used in case of hyper-
trophy of the olecranon caused by long-standing 
instability, radial head osteophytes connected to a 
previous fracture and hypertrophy of the coro-
noid caused by an intense physical or manual 
activity.     
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