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          Introduction 

 Arthroscopy has evolved from a merely diagnostic proce-
dure to a therapeutic procedure, with most reconstructive 
procedures being done by arthroscopy. Suturing has been the 
cornerstone of all reconstructive surgeries to hold the tissues 
together and without excessive tension to facilitate healing 
and knot tying has been practiced for centuries. Arthroscopic 
shoulder reconstructive procedures also employ sutures and 
knots, and every shoulder surgeon must understand the prin-
ciple and learn the technique of arthroscopic knots. Though 
the principles of repair are the same, arthroscopic recon-
struction is different from open techniques in that suturing is 
much more diffi cult in arthroscopic procedures. The surgeon 
has to suture tissues at a distance, under the constraint of 
cannula and in a wet fi eld. This necessitates the use of knot 
pusher and placement of knot with asymmetric tensioning of 
suture limbs. Surgeon does not have the benefi t of tactile 
feedback as in tying open knots. Furthermore, the knot is 
often tightened at an acute angle to suture and not perpen-
dicular to defect, an ideal situation described in open knot-
ting. Though squaring of knots with crossing the suture 
limbs and applying equal tension to both limbs has been 
described [ 1 ], it is diffi cult and the knots placed in 
arthroscopic surgeries tend to become a series of half hitches 
rather than square [ 2 ]. The diffi culty is compounded by the 
fact that the tissues that are being sutured are not always of 
good quality. 

 Since the introduction of arthroscopic shoulder surgery, 
surgeons have been constantly seeking better and stron-
ger knot-tying materials and methods to overcome these 

 problems. Hence, there are many researches and innova-
tions in suture materials, knot confi gurations, and tech-
niques. Unfortunately this has also led to a proliferation 
of techniques and methods, and there seems to be much 
variation in preference for knot-tying confi gurations and 
suture methods that surgeons use. The aim of this chapter 
is to clarify the issue on arthroscopic knot placement with 
particular reference to shoulder surgery. The principles of 
knot placement and recent advances in knot confi gurations 
and suture materials will be discussed. There are numer-
ous knot confi gurations and techniques that have been 
described, and it is beyond the scope of this chapter to dis-
cuss them all. We have chosen several knots that have been 
commonly used or described in the literature and will focus 
on these knots in detail. 

 Arthroscopically sutured knots in shoulder surgery can 
fail in several circumstances. Common scenarios are cut 
through of suture from the tissue, pull out of anchors from 
bone, breakage of suture material, knot slipping, and loosely 
placed knot that does not approximate the tissue. Though 
there is no objective data, loosening of knot that allows tissue 
separation of more than 3 mm is described as knot failure. 
This chapter mainly focuses on the knot-tying principles 
hoping to avoid or minimize the untying of a knot (knot 
security) and placing the knot without proper approximation 
of tissues (loop security). 

 Several studies [ 3 – 5 ] have pointed out important factors 
when considering knot tying: material properties, mate-
rial tensile strength, coating of the suture material, friction 
between suture limbs, internal interference of the knot, the 
tension applied to make a tight knot, the knot confi gura-
tion, slack between throws of the knot, the tying instruments 
including knot-pusher design, and surgeon’s skill. Therefore, 
in tying an arthroscopic knot, it is essential to understand the 
following factors: (1) suture material factor, (2) knot pusher 
factor, (3) knot confi guration factor, and, last but not the 
least, (4) the surgeon’s factor.  

      Arthroscopic Knot Tying 

           Jae-Chul     Yoo       and     Young     Eun     Park     

  14

        J.-C.   Yoo ,  MD, PhD      (*)  •     Y.  E.   Park ,  MD      
  Department of Orthopedic Surgery ,  Samsung Medical Center , 
  50 Ilwondong, Kangnamgu ,  Seoul   135-710 ,  South Korea   
 e-mail: shoulderyoo@gmail.com; joeundr@gmail.com  



162

   Terminology 

 Before we proceed further, we must be familiar with the rel-
evant nomenclature that is commonly used in the knot-tying 
community. The following defi nitions will be used through-
out this article:
•     Suture limbs : When a suture is passed through tissue or an 

anchor, it creates two ends to be tied and these are the 
suture limbs.   

•    Turn  refers to the number of twists in a given throw.  
•    Throw  refers to a specifi c step or layer of the knot. A throw 

can either be underhand or overhand (Fig.  14.1 ).
•       Reversing throw  refers to alternating underhand with 

overhand and vice versa.  
•    Post  (limb or strand): Of the two suture limbs, one limb is 

kept under tension and this limb is called the post limb. It 
is around this limb that the other limb will be wrapped. As 
discussed later in the section on knot pushers, post limb is 
the one under tension and not necessarily the limb on 
which the knot pusher is placed. The post is typically the 
limb that is away from the bone (or away from the center 
of the joint) and through the soft tissue. This allows the 
tissue edges to be approximated under tension; as the knot 
slides down the post, the tissue to be approximated will be 
pushed ahead of the knot (Fig.  14.2 ).

•       Wrapping  or  loop  limb (or strand) refers to a portion 
of the suture limb that one makes a loop around the 
post.  

•    Post switching  or  reversing  is alternating the post limb for 
each successive loop.  

•    Slack  refers to the loose confi guration of loop or com-
pound loop, which slides in around the post.  

•    Half - hitch knot  describes the simplest of all the sliding knots, 
consisting of a single turn around the post limb making a 
loop. It can be both used in sliding or non- sliding conditions.  

•   The terms  proximal  and  distal  are in relation to the sur-
geon; portion of suture limb near to surgeon is proximal 
and away from him and near to tissues is distal.  

•    Slipknot  refers to a knot that is formed by sliding the loop 
strand on the post strand.  

•    Square throw  refers to a simple two throws, which makes 
square knot, with each throw having one turn. When tying 
a square knot, the strands are pulled down in a line, per-
pendicular to the axis of the knot.  

•    Knot security  is the ability of knot to resist slippage 
(Fig.  14.3 ), and  loop security  is the ability of suture to 
hold the tissues together (Fig.  14.4 ). Slippage of more 
than 3 mm is conventionally regarded as failure.

          Knot Confi guration Symbols 

 Tera and Aberg [ 6 ] introduced standardized symbols for 
knots, and Trimbos [ 7 ] applied it to the slipknot with modifi -
cation in 1984. Since then, there were slight variations 
among authors in use of such symbols as #, or // being same 
as //x. However, the most widely accepted and reasonable 
(codifi cation) symbolization nomenclature seems to be the 
one Loutzenheiser et al. [ 4 ,  8 ] and Burkhart et al. [ 3 ,  9 ] used:
   S refers to single sliding throw (half-hitch) knots.  
  = refers to identical throw, loop direction same around the 

same post.  
  x refers to nonidentical throw, loop reversed around the same 

post.  

Underhand Overhand

  Fig. 14.1    In overhand throw, the 
loop is passed on the top of the 
post and below the post in 
underhand throw. Note that the 
loop ( white strand ) passes either 
over or under the post strand 
( black )       
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  // refers to alternating post between throw, throws are identical.  
  //x refers to alternating post between throws, which are non-

identical or reversed each time.     

   Suture Material Factors 

 Numerous suture materials have been described for use in 
arthroscopy surgeries. Suture materials are classifi ed by their 
ability to be absorbed and whether it is monofi lament or 
polyfi lament (braided). The factors that a surgeon should 
consider while choosing a suture material are its strength, 
biocompatibility, knot holding, sliding properties and the 
ease of tying knot, and fi nally its susceptibility to infection. 
Absorbable sutures by design lose their strength with time, 
while the concern with nonabsorbable sutures is that they are 
permanent and may cause mechanical or abrasive effects. 

Braided sutures are easier to handle and knot settles well, but 
they tend to fray with handling and may injure tissues when 
passed. Monofi lament sutures are stiffer to work with and 
knot security is diffi cult to achieve. 

 While the most commonly used and studied suture mate-
rial in relation to arthroscopy surgery were the No. 1 PDS 
monofi lament (absorbable) and the No. 2 ETHIBOND (a 
braided polyester suture from Ethicon, Somerville, New 
Jersey) sutures, the previous decade has the emergence of 
Polyblend sutures, which promise higher tensile strength and 
better handling and knot characteristics compared to tradi-
tional suture materials. These new-generation sutures have an 
inner core made of ultrahigh molecular weight polyethylene 

  Fig. 14.2    The post limb is placed on the tissue side, so the tissue is 
pushed to the bone on tightening the knot       

  Fig. 14.3    The loop security is the ability of the loop suture that is 
passed through the tissue to maintain its length and tension till the knot 
is tied. It cannot be improved after the knot is tied. This picture shows 
poor loop security       

  Fig. 14.4    The knot security is the ability of the completed knot to 
resist slippage and consequent loosening. This picture shows poor knot 
security       
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(UHMWPE), which gives its extra strength and characteris-
tic coating determining the handling properties. FiberWire 
(Arthrex, Naples, FL), ORTHOCORD, and MaxBraid can 
be listed among these sutures [ 10 ]. 

 FiberWire consists of a core of many fi laments of 
UHMWPE surrounded by braided polyester. This UHMWPE 
core resists elongation and is protected by the polyester 
jacket [ 10 ]. ORTHOCORD is another new suture that is 
made from a combination of 38 % UHMWPE and 62 % 
PDS. The ORTHOCORD suture is different from other super 
sutures because it consists of a PDS core with a UHMWPE 
sleeve and is coated with polyglactin 910 (Vicryl) for better 
suture handling characteristics. This material combination is 
designed to provide a low-profi le suture once the PDS 
degrades while retaining some strength from the outer sleeve 
of UHMWPE [ 11 ]. Many studies have documented the 
supremacy of these newer, Polyblend braided sutures over 
older sutures [ 11 – 13 ]. 

 Many shoulder surgeries employ suture anchors for secure 
fi xation of suture to bone, and in this circumstance, the 
anchor eyelet is an additional factor to be considered. Studies 
comparing FiberWire with ETHIBOND have found 
FiberWire to have superior properties at the anchor eyelet 
interface [ 14 ,  15 ]. However, it must be noted that these newer 
sutures and all braided sutures may cause tissue damage 
when tying a sliding knot or may be at increased risk for 
suture damage and weakening when tying a sliding knot 
through a suture anchor. Coating on the newer braided sutures 
may reduce tissue drag but also reduce knot security.  

   Knot Pusher Factors 

 Most surgeons prefer to construct the knots extra-articularly 
and then push them with a knot pusher through a cannula to 
its intended position in the joint. Though direct intra- articular 
construction has been described, it is not commonly fol-
lowed. Several problems can be encountered while pushing 
the knot with knot pushers. The knot pusher can easily slip 
through the loop and not advance at all. Pushing the knot 
may lead to fraying of the sutures. When passing half hitches 
it is much easier to pull the knot rather than push it. Also, the 
surgeon should understand the difference between the post 
limb, which is the limb under tension, and the limb which is 
threaded in the knot pusher. Though conventionally the limb 
that is threaded in the knot pusher is kept under tension and 
is identifi ed as the post limb, it is possible that the other limb 
is in fact the one under tension and consequently the post 
limb. Such a situation occurs while past pointing the knot 
and can be used by the surgeon to alternate the posts without 
actually rethreading the knot pusher. 

 There are many different knot pushers available but the 
single-holed knot pusher has been the preferred choice of 
many surgeons. Most systems have knot pushers of only one 

size. However, a recent study [ 16 ] has pointed out the risk of 
knot pusher riding onto the arthroscopy knot thereby causing 
loosening or damage to the knot. The author has suggested 
the use of knot pushers of varying internal diameters for dif-
ferent sutures, small enough to avoid snagging of the knot 
yet big enough to allow passing of suture freely. 

 There are several “specialty” knot pushers, which repre-
sent unique designs by their respective companies [ 17 ]. The 
Nordt (Arthrotek), 6th Finger (Arthrex), FiberWire Tensioner 
(Arthrex), and the CrabClaw knot pusher (Arthrex) are some 
of the unique designs available. The Nordt (Arthrotek) is a 
mechanical spreading device. The closed spreader pushes the 
knot into place; activating the spreading mechanism applies 
equal and opposite tension to the two suture strands to tighten 
the knot. The 6th Finger Knot Pusher (Arthrex) consists of a 
small tube inside a larger tube. The surgeon can apply and 
maintain tension on the fi rst throw with the inner tube while 
advancing subsequent throws with the sliding outer tube. The 
inner tube allows “past pointing” for knot tensioning. The 
FiberWire Tensioner (Arthrex) is a device designed specifi -
cally for the new Arthrex suture FiberWire. Once the chosen 
sliding knot is tied and advanced to the tissue level, the post 
limb is advanced up through the cannulated FiberWire 
Tensioner shaft and loaded into a slot and locking post on the 
tensioning wheel. As the wheel is turned counterclockwise, a 
tensiometer reads the tension obtained. When the desired ten-
sion is reached, three reverse half hitches can be thrown down 
the barrel of the tensioner to secure the fi xation. The CrabClaw 
knot pusher has an opening mechanism in its ends. Hence, 
half-hitched can be loosely pre-tied outside the cannula. The 
opening jaw mechanism of the CrabClaw allows the surgeon 
to place the knot pusher behind each knot to advance them 
independently into the joint.  

   Knot Confi guration Factors 

 A plethora of knot confi gurations and classifi cations have been 
described (Table  14.1 ) [ 35 ]. The simplest classifi cation would 
be to classify them into sliding and non-sliding knots. Non-
sliding knots are employed when the suture does not pass freely 
on the anchor or tissue or when the surgeon is worried about the 
tissue trauma from sliding sutures. Examples of non-sliding 
knots include square knot, Revo knot, and Snyder knot. Tissue 
has to be held approximated, while the knot is being placed as 
these knots by defi nition do not slide to provide further com-
pression of the repair. Use of non-sliding knot is not recom-
mended when the tissues are under tension.

   In sliding knots, knot can slide on the post limb providing 
further approximation of the repair. To achieve this, knot 
must be placed with the post limb away from the bone, so 
that the knot can slide on the post and push tissues to bone 
and thereby provide a good approximation of repair. The ini-
tial loop limb must be at least twice the length of post limb 
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so that loop does not slide into the cannula as the knot is 
being pushed. Sliding knots can slide backward after being 
pushed into its position and thereby compromise the loop 
security. Two methods have been described to avoid this 
occurrence, and sliding knots have been classifi ed into two 
types accordingly. In some sliding knots like Duncan’s loop, 
French knot, Roeder knot, Tennessee slider, and Lafosse 
knot, friction of the suture provides a temporary restraint to 
back sliding, and the surgeon has to place additional half 
hitches to provide good loop security. Some sliding knots 
called ratchet knots (like Nicky’s knot, modifi ed taut-line 
hitch) preferably slide in only one direction. However, there 
remains a risk of knot backing out as the surgeon places 
additional half hitches if adequate is not taken. 

 Locking knots were described to overcome this diffi culty. 
In these knots, once the knot is placed in position with good 
tissue approximation, pulling on the loop limb causes the 
knot to fl ip and the loop strand now becomes the post. 
Tensioning the other limb causes the knot to lock securely. 
Locking knots have been classifi ed based on the region of 
fl ipping. Some knots like the Weston knot fl ip distally, while 
some like Nicky’s knot fl ip proximally [ 36 ]. Theoretically, 
distal locking can prevent knot slippage better than proximal 
locking but is diffi cult to lock when tension in the knot loop 
is high. The proximal locking knot can easily be locked 
under the desired loop tension, but it can also easily lose ten-
sion during additional locking half hitches. The SMC knot is 
a middle-locking knot confi guration. Due to its unique 
middle- locking ability, it provides the advantages of both 
proximal and distal locking knots. Middle-locking knots pre-
vent easy slippage of loop security like distal locking and 
also can easily be locked like proximal locking knots, even 
with high loop tension [ 37 ]. 

 Even though these knots are described as locking, authors 
describe placement of at least 3 reverse half hitches on alter-
nate posts to secure the knot [ 38 ]. Examples of locking slid-
ing knots include Weston knot, fi eld knot, SMC knot, and 
giant knot. Though these locking sliding knots have the 
advantage of facilitating the desired approximation of tis-
sues and the ability to be locked without losing loop secu-
rity, they are not without shortcomings. These knots are more 

 complicated and diffi cult to learn than non-sliding knots and 
have diffi culties like premature locking as the knot is being 
pushed through the cannula. Untying of knot in this situation 
could be tiring. Furthermore, all sliding knots have an inher-
ent risk of tissue drag and consequent tissue injury by cut 
through effect and consequent poor fi xation. Braided sutures 
have much more tissue drag than monofi lament sutures. 
Coating of braided sutures may reduce tissue drag and injury 
but may also decrease the knot security. The propensity to cut 
through tissues is compounded by the fact that tissue quality 
is  suboptimal in most patients. This is a potential disadvan-
tage with sliding knots, and the properties of suture material 
must be considered while choosing the confi guration of knot. 

 In the recent years many studies have been conducted on 
the combinations of newer suture materials with various knot 
confi gurations [ 12 ,  13 ,  30 ,  39 – 42 ]. Interpretation of these 
studies is diffi cult as there is no uniformity in the knot con-
fi gurations and suture materials used. No study has  compared 
all the combinations on available suture materials with all 
described knot confi guration in a standardized protocol. 
However, they seem to suggest that all the routinely used 
knots with these sutures are stable with respect to cyclic load-
ing though a few studies report difference between the knot 
confi gurations and suggest some to be better than others. 

 Heat treatment has been suggested as a way to improve 
knot security. In a laboratory study, Williams et al. [ 43 ] have 
found that application of heat performed by use of the Mitek 
VAPR 3 electrosurgical unit and VAPR S90 electrode 
(DePuy, Mitek), ORTHOCORD, and FiberWire tolerated 
heat extremely well. Knot security was found to be increased. 

 In a study comparing the ease of tying knots with older 
suture materials like ETHIBOND No. 1 PDS II sutures, the 
Tennessee slider, Revo knot, Duncan loop, and Nicky’s knot 
were found to be the easiest arthroscopic knots to learn to tie. 
Also knots tied with ETHIBOND suture were easier to tie than 
those tied with PDS II suture. Hence, the authors recommended 
that novice surgeons should consider using ETHIBOND suture 
and the Revo knot when developing their arthroscopic skills 
[ 44 ]. We feel that due to inherit weakness of ETHIBOND com-
pared to recent strong suture material, we recommend using 
stronger materials and the Revo knots for beginners.  

   Table 14.1    Knot confi gurations   

 Non-sliding knots 

 Sliding knots 

 Slipknots  Ratchet knots  Locking (fl ip) knots 

 Stacked half hitches [ 18 ]  Duncan’s loop [ 19 ]  Nicky’s knot [ 20 ]  SMC knot [ 21 ] 
 Arthroscopic square knot [ 1 ]  French knot [ 22 ]  Modifi ed taught line hitch [ 8 ]  Weston knot [ 23 ] 
 Revo knot (Snyder knot) [ 19 ,  24 ]  Roeder knot [ 25 ,  26 ]  Giant knot [ 27 ] 

 Tennessee slider [ 24 ]  Field knot [ 28 ] 
 Midship knot [ 29 ]  Dines knot [ 30 ] 
 Inverse knot [ 31 ]  HU knot [ 32 ] 

 Triad knot [ 33 ] 
 Tuckahoe knot [ 34 ] 
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   Knot-Tying Technique: General Principles 

   Portal Placement 

 The preparation for optimal suture tying begins with portal 
placement. Portals must be made with care so as to reach the 
area to be tied as closely as possible and avoid soft tissue 
interposition. In many instances anatomic constraints may 
preclude direct access to the tissues to be repaired, but every 
effort must be made towards it.  

   Cannulas 

 Use of transparent cannula placed directly over the proposed 
knot area offers several benefi ts. It avoids troublesome soft 
tissue interposition. Transparent cannulas offer visualization 
of knot as it being pushed inside the joint and also show any 
entwining of suture limbs. Placement of cannula in line with 
the suture limbs avoids soft tissue chaffi ng at its inner tip. 
Use of threaded cannula prevents fl uid leakage at the portal 
site. The diameter of cannula is determined by the instru-
ments that are required to be passed. The cannula should not 
come out of the joint during the entire sequence of knot 
tying. Otherwise it may reenter at another location and suture 
loops might get entangled in soft tissues.  

   Anchor Orientation and Suture Passage 

 Anchors must be placed perpendicular to the bone surface 
as far as possible. Eyelet face must be perpendicular to the 
path of the suture through the tissue. If the eyelet is rotated 
by 90°, the suture can be frayed. The hole made for insert-
ing anchor must be funnel shaped. The suture limb exiting 
the eyelet of the anchor closest to the tissue must be passed 
into the tissue. This will avoid twisting of suture in the eye-
let. This suture limb must be used as the initial post so that, 
as the knot is being pushed in, tissue will be approximated 
to the bone. If a double- or triple-loaded anchor is used, 
surgeon must be aware of eyelet design to avoid overlap-
ping of sutures. Most such suture anchors have different 
colors for each suture for easy identifi cation. When more 
than one anchor is used, the author prefers use of two dis-
similar anchors so that all suture strands are of different 
colors.  

   One Suture in the Cannula 

 Only one set of suture limbs should be inside the cannula at 
the time of knot tying, delivering, and tightening. If there is 
more than one set, the other sets must be temporarily 
“parked” in some other ports or even outside the cannula in 
the same portal.  

   Avoidance of Twists 

 Prior to placement of knots any twist in the suture must be iden-
tifi ed and removed. Double-holed knot pusher is the best instru-
ment to remove any twists, but most surgeons use a single-holed 
knot pusher to identify twists. If sliding knots are being planned, 
the surgeon should confi rm the free sliding of suture.   

   Specifi c Knot-Tying Technique 

 Many different confi gurations have been described but it is 
not essential or possible to learn them all. Every surgeon 
should practice and perfect a few knots that she/he is com-
fortable with. It is beyond the scope of this chapter to 
describe all the knots. The description of some common and 
widely used knot follows. Readers are referred to original 
articles for the description of the rest. 

   Half Hitch 

 Half hitch is the work horse of knot tying. Half hitches may 
be stacked on each other to become of non-sliding knot. 
They are also used to secure sliding knots, both locking and 
non-locking. A half hitch is made by following these steps:
•     Underhand half hitch : One limb is identifi ed as the post 

and other as the loop limb. The post limb is held under 
tension and the loop limb is initially passed under the post 
limb, passed distally, then above the post, and fi nally 
brought proximal under the loop.  

•    Overhand half hitch : One limb is identifi ed as the post 
and other as the loop limb. The post limb is held under 
tension and the loop limb is initially passed over the post 
limb, passed distally, then under the post, and fi nally 
brought proximal over the loop.     

   Revo Knot (Fig.  14.5 ) 

    At the minimum, the arthroscopist must be able to tie a non-
sliding knot, because at times when the suture limbs do not 
pass freely, it might be the only knot possible. Revo knot is 
the most common non-sliding arthroscopic knot used. All 
the general principles should be adhered to. In particular the 
arthroscopist must make sure that the suture limbs are not 
twisted. As described earlier, the suture limb of the tissue 
side is identifi ed as the fi rst post. 

 The steps involved are:
•    The post limb is kept short and the knot pusher is placed 

on the post limb.  
•   One underhand half hitch done and pushed to the opera-

tive site.  
•   Tension maintained on the post and a second underhand 

half hitch done and pushed to the tissues.  
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•   An overhand half hitch done.  
•   Post switching: Loop will now be the post and knot 

pusher is placed on this strand and an underhand half 
hitch done.  

•   Tension is applied.  
•   Post switching: Knot pusher is placed on the original post 

and an overhand half hitch is thrown and tensioned.     

   Duncan’s Loop (Fig.  14.6 ) 

    Duncan’s loop is the most common sliding knot confi gura-
tion used. It is tied thus: 

 All the general principles should be adhered to. In partic-
ular, the arthroscopist must make sure that the suture limbs 
are not twisted. As described earlier, the suture limb of the 
tissue side is identifi ed as the fi rst post. The steps are:
•    Loop strand is kept twice as long as the post.  
•   Loop strand is passed over the post to create the initial 

loop.  
•   Four further loops are passed over both strands.  
•   The tail of loop strand is passed through the initial loop.  
•   Tension on the tail of the loop will compact the knot.  
•   The loop is delivered to the operative site by tension on 

the post and simultaneously pushing with a knot pusher.  

•   Tension is maintained on the post and additional half 
hitches are thrown.  

•   The fi rst half hitch is passed underhand.  
•   Post-switched and the second half hitch thrown 

overhand.  
•   A total of 4 half hitches thrown by post switching and 

reversing the throw between consecutive hitches.     

   SMC Knot (Fig.  14.7 ) 

•        Post suture is kept short.  
•   Loop strand is crossed over the post.  
•   The loop strand is crossed under and then over both the 

strands to form a triangular interval with the post.  
•   The loop strand is passed under and then over post strand.  
•   The free is end passed from bottom to top through the 

triangular interval.  
•   This locking loop is held with a fi nger to avoid premature 

locking.  
•   The knot is pushed with a knot pusher while the post in 

under tension and the knot is pushed to the tissue.  
•   The loop strand is pulled to lock the suture.  
•   Pressure is maintained on the knot to avoid slipping.  
•   The knot is further secured with half hitches.      

Loop Post

Underhand

Underhand

Overhand

Post switch
underhand

Post switch
overhand

  Fig. 14.5    The Revo knot confi guration. This knot consists of multiple 
half hitches made by alternating the post and direction of half hitches       

Post

2 Four loops

1 Initial loop

3

Tail passed
through
initial
loop

Loop

  Fig. 14.6    The Duncan loop confi guration. This knot must be secured 
with additional locking half hitches to prevent slippage       
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   Surgeon Factors 

 Consistent knot tying requires practice. Aspiring surgeons 
should initially practice with large chords, and once he or she 
is confi dent about confi guration, knotting must be practiced 
with sutures. Use of cannula and knot pusher is next prac-
ticed. The fi nal step is practicing in shoulder models using 
anchors and wet sutures. Practice in cadavers will facilitate 
learning of correct placement of cannulas and practice in sur-
gery situations. Common problems such as suture twisting, 
soft-tissue entrapment, loss of tissue tension, and loose knots 
should be addressed and corrected before attempting shoul-
der surgeries. Many ingenious apparatus have been described 
[ 45 ] and may be used for practice.     
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