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Arthroscopic shoulder stabilization using Mitek anchors 
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Abstract.  The purpose of  this paper is to report our expe- 
rience with an arthroscopic stabilization technique using 
bone anchors in the treatment of  chronic unidirectional 
anterior-inferior shoulder instability. 30 of  32 patients (av- 
erage age, 26 years) were followed for an average of  24 
months (range 12 to 36). There were 28 patients with dis- 
locations and four with subluxations. In the group of  the 
dislocators five patients had more than 10 dislocations 
and 15 patients between one and seven (average three). In 
68% a sport injury was the reason for the first dislocation. 
Due to the length of  the labroligamentous detachment two 
to four anchors were used for stabilization. According to 
the criteria of  Rowe,  in the group of  the subluxators (4) 
two had an excellent and two a good result. In the group 
of  the dislocators (26) two patients dislocated their shoul- 
der again after reconstruction without a new accident, one 
had a recurrent dislocation from significant trauma. Two 
of  them had an open stabilization afterwards. Overall 
there were 53.9% excellent, 34.6% good and 11.5% poor 
results. In 50% there was no restriction of  shoulder mo-  
tion, 21% had a loss o f  external rotation of  5 ~ and 29% of  
10 ~ Arthroscopic shoulder stabilization with help of  
Mitek anchors seems to be a good method for treatment of  
chronic unidirectional anterior-inferior instabilities with 
less than 10 dislocations preoperatively. All patients, who 
suffered a spontaneous recurrent dislocation, had more 
than 10 dislocations before. In these cases this arthro- 
scopic procedure is not suited to restore stability, even if a 
Bankart-lesion is present. 

Key  words :  Arthroscopic shoulder stabilization - Mitek 
bone anchors - Early results 

Introduct ion 

The importance of  the glenohumeral  l igament labrum 
complex has been known since the first description by 
Broca and Hartmann in 1890 [5]. In 1906 Perthes and 
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later Bankart  have shown, that the detachment of  the 
labrum is a reason for recurrent instability and emphazised 
the refixation to regain stability [3, 4, 23]. Several other 
studies have demonstrated the importance of  the inferior 
glenohumeral  l igament labral complex ( IGLLC) for the 
stability of  the glenohumeral  joint, especially in the ab- 
ducted externally rotated position [19, 21, 28]. Arthro- 
scopy has evolved in the shoulder through the diagnostic 
and excisional phases into the reconstructive phase [10]. 
Johnson described an arthroscopic staple capsulorrhaphy 
in 1986 and in 1987 Morgan published his arthroscopic 
suture technique [14, 18]. Since that time several other 
arthroscopic techniques have been described, including 
the use of  removable  rivets, tacks, suture anchors and 
screws [1, 26, 27, 31, 32, 34]. 

In attempt to avoid the surgical morbidity of  open 
shoulder repair and the potential complications in using 
arthroscopic staples, screws and transglenoidal sutures we 
report our experiences with an arthroscopic technique de- 
scribed by Wolf  using bone anchors for repair of  chronic 
Bankart  and ALPSA-les ions  ("anterior labroligamentous 
periostal sleeve avulsion lesion": the difference to the 
Bankart-lesion is, that there is no rupture of  the scapular 
periosteum together with the anterior labroligamentous 
structures) [21, 34]. 

Materials  and methods  

In an ongoing prospective study 32 patients with a chronic unidi- 
rectional anterior-inferior shoulder instability were stabilized ar- 
throscopically with help of suture anchors (Mitek, Norwood, MA) 
between 1990 and 1992 all by the same surgeon (F.H.). There were 
20 men and 12 women; the average age was 26 years (range, 16 to 
51). Patients were excluded, if instability was multidirectional or 
voluntary and if there was a significant loss of glenoid bone stock. 
The patients with multidirectional and/or voluntary instability were 
primarily treated nonoperative and in rare cases with an open cap- 
sular shift procedure. If there was a significant osseous defect at 
the glenoid an open bone block procedure was performed. 28 pa- 
tients had suffered dislocations and four subluxations, in 68% re- 
lated to sport injuries. There were 18 right and 14 left shoulders, 
the dominant arm was involved in 69% (22 of 32). Eleven of 28 
patients were active in overhead sports (e.g. tennis, volleyball, 
handball). In the group of the dislocators five patients had suffered 
more than 10 dislocations and 23 patients between one and seven 
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Fig. 1. Arthroscope in the anterior superior portal (ASP), outflow can- 
nula  in the posterior superior portal (PSP), drill through the 8.4 m m  
cannula  in the anterior inferior portal (ALP) 
Fig.2.  Us ing  a suture hook a suture is inserted through the detached 
IGLLC 

Fig.3.  Us ing  an inserter the anchor is passed down through the can- 
nula  and is inserted into the first drill hole 

Fig.4.  Creation of  a f ishing knot, which is slid down the cannula with 
a knot pusher  

Fig. 5. Three anchors are inserted and the sutures are tied. The labrum 
is attached to the glenoid 

Fig.6.  Resul ts  according to R o w e ' s  score 
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(average, three). Only one patient was operated two months after 
the first dislocation, all others had more than one dislocation. The 
interval between the first dislocation and the operation was 35 
months on the average (range, 2-156). 

All patients were evaluated preoperatively including a careful 
history and physical examination. They all had a positive appre- 
hension sign in abduction and external rotation. Besides plain radio- 
graphs in AP (also in internal rotation) and axillary view a double- 
contrast arthrographic computer-assisted tomogram was performed 
in 10 cases, 4 patients had a magnetic resonance imaging. 

Clinical results were graded functionally using the rating system 
described by Rowe et al. [28]. A Fisher's exact test was used to com- 
pare variables that might offer predictive value for success or failure. 

Operative technique 
The operation is performed in general anaesthesia with the patient 
in the beach chair position. A bean bag facilitates the positioning 
of the patient. The foreama lies on a support in a neutral position. 
An examination under anaesthesia of both shoulders is performed 
to assess the direction and degree of instability. This examination 
is done with the arm in 0 ~ and 90 ~ abduction under axial compres- 
sion of the humeral head on the glenoid surface and with stabiliza- 
tion of the scapula. After sterile draping and marking of the surface 
landmarks a blunt obmrator in the arthroscope cannula is inserted 
from the standard posterior superior portal (PSP). The blunt obtu- 
rator has to be changed into a 4 mm 30 ~ wide angle arthroscope. 
Under arthroscopic control an anterior inferior portal (AIP) and an 
anterior superior portal (ASP) are created with an "outside-in" 
technique [33, 34]. The skin incision for the AIP is exactly lateral 
of the tip of the coracoid process and enters the joint above the su- 
perior border of the subscapularis tendon. The ASP is located lat- 
eral to the coracoacromial ligament in line with the base of the 
coracoid process. The entry point in the joint is the rotator cuff in- 
terval. We use an arthroscopy pump (Friatec, Friedrichshafen, Ger- 
many) with the inflow through the arthroscope cannula. If we find 
a Bankart lesion or a chronic anterior labroligamentous periostal 
sleeve avulsion (ALPSA) with medially displaced and healed labro- 
ligamentous structures, we change the arthroscope into the ASP 
and the outflow cannula to the PSP. Using a banana knife and a pe- 
riostal elevator in the AIP the ALPSA-lesion is converted to a 
Bankart lesion by dissection of the entire complex of fibrous tis- 
sue, labrum, glenohumeral ligaments and periosteum from the an- 
terior scapula [3, 4, 21]. Then a debridement and abrasion of the an- 
terior rim of the glenoid cavity and scapula neck is accomplished 
with an aggressive meniscal cutter and a motorized burr. Now the 
cannula in the AIP is switched to a 8.4 mm threaded cannula (Lin- 
vatec, Largo FL). The drill guide and drill are inserted and drill 
holes are created at the glenoid rim (Fig. 1). To avoid any damage 
to the articular surface the drill must be angled 15~ ~ medially 
to the plane of the glenoid surface. The number of drill holes is de- 
pendend to the length of the labroligamentous detachment, usually 
2 to 4 drill holes are sufficient. For placing sutures in the detached 
IGLLC we have used a suture punch (Linvatec, Largo, FL) in the 
beginning, now we use a 90 ~ suture hook (Mitek, Norwood, MA) 
with a 0-gauge PDS (polydioxanone) suture (Fig. 2). The first su- 
ture is inserted through the most inferior portion of the detached 
IGLLC. A suture grasper is then inserted, pulling out the end of the 
inserted suture. Now a loop is created through the ligament. An an- 
chor is then mounted on the inserter and fixed to the inserter with 
a security stitch of 2/0 suture, that is tied over the handle of the in- 
serter. This avoids a losing of the anchor within the joint. The end 
of the suture which comes through the avulsed surface of the 
IGLLC is armed with the anchor. The anchor is passed down 
through the cannula and is then inserted into the first drill hole 
(Fig. 3). The security suture used to fixate the anchor to the inserter 
is cut and the inserter is pulled out. A common fishing knot is made 
and slid down the cannula with a knot pusher (Fig. 4). Two coun- 
terrunning knots complete the suture. According to the length of 
the labral detachment this procedure must be repeated two or three 
times (Fig.5). For fixation of the proximal anchor it is sometimes 

helpfull to switch the arthroscope to the PSP. The portals are 
closed by suture and an immobilizer and a Cryocuff (Aircast Eu- 
ropa, Stephanskirchen, Germany) is applied. 

Postoperative regimen 
The patients have to wear the immobilizer for 4 weeks. The im- 
mobilizer may be removed for pendulum exercises and exercises 
to 30 ~ flexion and 20 ~ abduction, all in internal rotation. These ex- 
ercises are demonstrated to the patient at his uninvolved shoulder. 
After four weeks the patient begins with flexion- and abduction- 
exercises without external rotation. At six weeks full-range-of-mo- 
tion exercises are allowed. Overhead sports are not allowed for six 
months and contact sports for 12 months. 

Results  

30 o f  32 pat ients  w e r e  f o l l o w e d  for  an a v e r a g e  o f  24 
m o n t h s  (range,  12 to 36). O n e  f e m a l e  U S - A m e r i c a n  re-  
tu rned  in the U n i t e d  States ,  one  f e m a l e  s tudent  c h a n g e d  
her  r e s i d e n c e  and d id  no t  wan t  to c o m e  to the  c l in ica l  con-  
trol. She  was  con tac t ed  by  phone ,  had  no s igns  o f  insta-  
bility, no  res t r ic t ions  o f  mo t ion ,  was  p l ay ing  in a handba l l  
t e a m  and was  sa t i s f ied  wi th  the opera t ion .  

Arthroscopic findings 

T h e r e  w e r e  23 ch ron i c  Banka r t  les ions ,  s even  ch ron ic  
A L P S A - l e s i o n s  and two  c o m b i n a t i o n s  o f  ch ron ic  Banka r t  
wi th  A n d r e w s - l e s i o n s  ( d e t a c h m e n t  o f  the  an te r ior  supe-  
r ior  l a b r u m  r e a c h i n g  to the o r ig in  o f  the l o n g  b iceps  ten- 
don)  i n t r aope ra t i ve ly  [2, 3, 4, 21]. A n  as soc ia t ed  Hi l l -  
Sachs  l e s ion  was  no ted  in 17 pat ients  (61%).  C h o n d r o m a -  
lac ia  o f  the g l e n o i d  was  found  in s even  (22%)  and o f  the 
h u m e r a l  head  in three  pa t ien ts  (9%).  The re  were  no le- 
s ions  o f  the ro ta tor  cuff .  T w o  anchors  w e r e  used  for  stabi-  
l i za t ion  in 10 pat ients ,  three  anchors  in 19 pa t ien ts  and 
fou r  anchors  in three  pat ients .  T h e r e  was  no  s ign i f i can t  in- 
tra- or  p e r i o p e r a t i v e  compl i ca t i on .  

C l in i ca l  e v a l u a t i o n  was  p e r f o r m e d  us ing  the  func t iona l  
g rad ing  sys t em d e s c r i b e d  by R o w e  et al. [28]. In the 
g roup  o f  the sub luxa t ions  (4) there  w e r e  two  e x c e l l e n t  and 
two  g o o d  resul ts .  T h e  loss  o f  ex te rna l  ro ta t ion  was  30 ~ 
and 20 ~ in one  pa t ien t  r e s p e c t i v e l y .  In  the g roup  o f  the 
d i s loca t ions  (26) there  w e r e  two  r ecu r r ences  af ter  six and 
10 m o n t h s  w i thou t  adaequa t e  t r auma  and one  red i s loca -  
t ion  af ter  13 m o n t h s  by a s eve re  t raff ic  acc ident .  T w o  o f  
these  three  pa t ien ts  h a v e  go t  an o p e n  s tab i l i za t ion  (one  ro- 
ta t ional  o s t e o t o m y  and one  E d e n - H y b i n e t t e  p rocedu re )  [8, 
13, 30]. 

C o u n t i n g  all pat ients  w i th  a r ecur ren t  d i s loca t ion  as 
fa i lu re  there  are in 53 .9% exce l l en t ,  in 34 .6% g o o d  and 
in 11.5% p o o r  resul ts  (F ig .6) .  T h e  a t raumat ic  r ed i s loca -  
t ion  rate  is 8%. The re  was  no loss  o f  ex te rna l  ro ta t ion  in 
5 1 % ,  a loss  o f  5 ~ in 19% and o f  10 ~ in 30% o f  the pa-  
t ients.  S e v e n t y - o n e  pe r cen t  o f  the pa t ien ts  w e r e  able  to re-  
turn  to thei r  o v e r h e a d  sports  ac t iv i t ies .  

A l l  pa t ien ts  w i th  a t raumat ic  r ecu r r ences  had  m o r e  than  
10 d i s loca t ions  p reopera t ive ly .  Th is  r ep resen t s  a s ignif i -  
cant  d i f f e rence  to those  wi th  less than  10 luxa t ions  pre-  
opera t ive ly ,  P < 0.02. T h e r e  was  no s ta t is t ical  s i gn i f i cance  
b e t w e e n  shou lde r  d o m i n a n c e ,  o v e r h e a d  sports ,  sex  and 
age  ve r sus  r ecur ren t  instabi l i ty.  
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Discussion 

The ar throscopic  t rea tment  of  g lenohumera l  ins tabi l i ty  is 
developing .  The  first  techniques using staples for ref ixa-  
t ion of  a d i sp laced  labrum or to shift an at tenuated capsule  
had a high rate o f  recurrences  ( 1 6 % - 3 3 % )  and of  compl i -  
cat ions  f rom the implan ted  hardware  [7, 11, 15,17]. A n  
ar throscopic  suture technique,  descr ibed  by  Morgan  and 
Bodens tab ,  could  decrease  the recurrence  rate to 3.6% 
[18, 19]. Wi th  a s imi lar  technique Caspar i  had a fai lure 
rate o f  4% [6]. These  results  are near ly  s imi lar  to those of  
an open Bankar t  repai r  [12, 16, 25]. But other authors 
could  not  obtain such good  results  with an ar throscopic  
technique.  Grana  et al. had an a t raumat ic  recurrence  rate 
o f  23%, Wol in  of  27% and Go ldbe rg  et al. o f  12% [9, 10, 
35]. They  pointe t  out, that the high fai lure rate is caused 
by  a concomi tan t  insuff ic iency of  the capsule  and the 
g lenohumera l  l igaments .  

A l l  t ransglenoid  suture techniques have a potent ia l  r isk 
to injure the suprascapular  nerve.  Tying of  the sutures 
over  musc le  and fasc ia  is often not  very  rel iable.  By using 
a suture anchor  these potent ia l  compl ica t ions  can be 
avoided.  Fur the rmore  it is poss ib le  to repai r  a torn I G L L C  
to the g lenoid  bone  also in the mos t  infer ior  quadrant.  In a 
smal l  number  o f  cases  we have only excel lent  and good  
results  in the t rea tment  of  subluxat ions.  In a group of  30 
pat ients  with dis locat ions  there is an overal l  recurrence 
rate of  11.5%. The a t raumat ic  recurrence  rate is 8%, be- 
cause one pat ient  suffered a red is loca t ion  by  a severe traf- 
fic accident .  In 88.5% an excel len t  or good  resul t  regard-  
ing the ra t ing sys tem of  R o w e  et al. could  be obta ined 
[28]. The  loss o f  external  rotat ion was never  more  than 
10 ~ 50% had no rest r ic t ions of  motion.  Al l  pat ients  with 
a t raumat ic  recurrences  had a Bankar t  les ion intraopera-  
t ive ly  and more  than 10 dis locat ions  praeoperat ively .  In 
these cases  it is not  suff icient  to repai r  the Bankar t  lesion,  
because  it remains  a laxi ty  o f  the capsule  and of  the g leno-  
humera l  l igaments  [9, 10, 35]. The future must  show, 
whether  these pat ients  can be treated by  an ar throscopic  
repai r  with capsu la r  p l ica t ion  or labral  advancement  [34]. 
Poss ib ly  an open g leno id  labrum reconst ruct ion  with a 
capsular  shift  p rocedure  is a sui ted method  for t reatment  
of  these pat ients  [23]. 

Our  results  of  the ar throscopic  shoulder  s tabi l izat ion 
with help of  Mi t ek  anchors are encouraging  in those pa-  
t ients ,  wh ich  have  less than  10 d i s loca t ions  p reope ra -  
tively. But the fo l low-up  is short, the future must  show, 
whether  these results  wil l  be durable .  The ar throscopic  re- 
pair  of  anter ior  g lenohumera l  ins tabi l i ty  with suture an- 
chors is a technica l ly  demand ing  procedure  and should  be 
pe r fo rmed  only by  surgeons with super ior  ar throscopic  
skil ls  [34]. It is cer ta in ly  diff icult  to r emove  an anchor, if  
it is necessary  at any reason.  

Summary 

The ar throscopic  repai r  of  anterior  g lenohumera l  instabi l-  
i ty with Mi t ek  anchors  is technica l ly  demanding.  It seems 
to be a good  me thod  for t rea tment  of  l abro l igamentous  de- 
tachment ,  i f  the number  of  d is locat ions  is less than 10 

p reopera t ive ly .  O the rwi se  this m e t h o d  is not  r e c o m -  
mended,  even if  a Bankar t  lesion is present.  
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