Oral surgery 
Suture materials and suturing techniques

 ►What is the suture ? 

It’s a strand or thread of materials used to approximate tissues when we do a surgical procedure ,also the same suture is used in surgeries to ligate blood vessels especially in neck operations coz the neck has high vascular supply so while doing dissection to the neck layers , bleeder happened(bleeding vessel) , and this small bleeder could be tied by these sutures.

► Types of suture materials :
· Absorbable Vs. Nonabsorbable

· Monofilament Vs. Multifilament

· Natural or Synthetic

שּׁ 1st classification
שּׁ 1-absorbable: Digested by body enzymes (tissue enzymes) or hydrolyzed by tissue fluids. Can be natural or synthetic.
שּׁ 2- non absorbable: cannot be digested by tissue enzymes , they are encapsulated or walled off and can be natural or synthetic or metallic .

♣ 2nd classification :
1- ♣Monofilament: the same suture made of single strand

Advantages: 
A-it resists harboring microorganisms coz its one strand , and always multiple strands gives site to Bacteria to be harbored in.

B- it ties smoothly , but at the same time it is untangled easily so its more slippery ( e.g nylon) so it needs to be knotted more times( for example 5 knots) than multi filament ( 3 knots for example) 
♣2-multi filament : consist of several filaments twisted or braded together into a single strand ( مجدوله(   has good handling and tying characteristics .
Disadvantage : harbors bacteria .

◙ Different suturing materials :

1-Surgical gut : natural

· Monofilament and absorbable 
· Collagen derived 

· Plain: (not colored) / Chromic: ( means it has a die ( colored) which is some kind of preservative in order to last longer, here u have to be careful : if u are making a facial suture u don’t use chromic coz the die will give you poor esthetics on the face.

2- Vicryl (Polyglactin)  : it’s a synthetic and absorbable

3- polydixanone : Synthetic, absorbable

4- collagen : natural monofilament and absorbable.

5- Lynin: natural , multi filament , non absorbable

6- Surgical Silk : non absorbable.

7- Surgical cotton : natural multifilament and non absorbable

8- Surgical steel : natural multifilament and non absorbable

9- Nylon: synthetic , mono/multi filaments but mostly we see monofilaments, non absorbable, highly esthetic suture , so nylon+ polypropylene groups are mostly used in plastic surgeries, because of their smoothness which makes perfect tissue handling upon suturing.
10- Polypropylene: synthetic ,monofilament,non absorbable.

◙Using non absorbable sutures is preferable , but in some situations when the patient has bleeding tendency , epilepsy and patients with special needs who cant be back to the hospital; we use absorbable sutures to avoid bleeding upon removing the suture.

Suturing of the surgical wound is necessary , in order to:

♣ hold a flab over the wound 
♣ re-approximating the wound edges

♣ protect the underlying tissues from infection or other irritating factors
♣ prevent postoperative hemorrhage.

Suturing tools : 

· surgical Forceps ;  are used for firmly grasping the tissues while the needle is passed, it helps u to have a good handling to the tissues , and reflects if u have a professional behavior.   
· tooth V.S non tooth Forceps.
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Needle holders : 

Thumb and index to hold it , then open it , then use the needle.
· Mayo v.s matheou
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Scissors : very important to be sharp in order to cut after u have completed knotting , some students use the blade instead of scissor , this is wrong coz easily u can traumatize tissues which is very common .

Standard v.s goldman fox soft tissue scissor
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Goldman fox soft tissue scissor : modified , the tip is smaller to have more access 

So various are used in oral surgery depending on the surgical procedure, the most commonly used scissors for cutting sutures have sharp cutting edges.

The needle: 
♦We have: 01 , 02 , 03 , 04 …etc
♦The same story of the guage , the larger the number ( the smaller the diameter 

♦ 01 , 02 ( used in general surgeries like abdominal surgeries , etc.

♦ 03 , 04 ( we use mostly in oral surgery ( either perio or gingival ) perio more gentle they use 04 .

♦ 05 , 06 ( facial or esthetics surgeries

♦ 07 , 09 ( microvascular surgery
We chose the appropriate needle According to the tissues  , coz in oral cavity we have different types of tissues (like : soft tissues , loose areolar tissues , attached gingival  ) 

◙ Needle Criteria : 

· Needle point

· Needle length 

· Cord length
· Body

· Radius

· Traumatic and atraumatic 
¥Needle point geometry ( needle tip) : it reflects the needle’s cross section : 

♯Circular 

♯Triangular

♯Reverse cutting 

♯Tapered
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Variety of needles are available ,differs in shape , diameter , view and size .
1- taper point : used for soft tissues coz it makes dilatation to the tissues , not cutting , used for atraumatic cutting.
2- Reverse cutting: sharp , ideal for skin , and cuts rather than dilates 

3- Conventional cutting : sharp , cuts rather than dilate , create  weakness allowing suture to tear out .

 in oral cavity we can use conventional but on skin always use reverse cutting.
4- taper cutting : perfect , ideal for tough or calcified tissues could be used to attach gingiva but its expensive , mainly used in cardiac and vascular procedures .
¥Curvature of the needle : 
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We have : 
►3/8 circle

►5/8 circle

►½ circle

►¼ circle

►Compound curve

►Straight( we don’t use it

We use : ½ circle and 3/8 circle

Its very important to know how much u have from the needle and how to hold it by the holder while u are entering the tissues .

Now from where I can hold the needle : according to the surgical dimension : u have a wound ( mobile side and non mobile side )  for example I have  a molar surgery and I made a flap , then I have mobile buccal wall which I injured to open my flap , and a non mobile lingual wall ) I hold the needle by the needle holder and measure the surgical dimension that allow me to have adequate bite which means that I should be near the edge not too much far .
► the right needle choice for any situation and any surgery  we choose the needle that cause the least possible trauma to the tissues being sutured .
►The sutures are double wrapped in a package ,its opened and put over the mayo tray.
►Always look on the packages where u can find : the strand size, length , color , material , needle point cross section , product code in order to applicate ISO . 
Suturing technique ( tools manipulation) : 

How to hold the needle via the needle holder : ,hold your grasps  , the needle holders peak face: ensure stability of the needle during tissue penetration(criss cross)

Correct position of the fingers for holding the needle holder :hold the needle holder by the thumb and index fingers , the third finger could help u during suturing . 
Place thumb in one ring of the handle and the ring finger in the other , the rest of the fingers are curved around the outside of the rings , while the finger tip of the index finger is placed on the hinge ( not necessary) or a little further up for better control of the instrument, then lock the needle holder.
The scissors : held the same way like the needle holder.

Suturing techniques:▼ when approximating the flap , the suture is first passed through mobile tissue ( Rule: from mobile to non mobile ) usually the facial or the buccal , the needle is re-grasped with the needle holder and is passed through the attached tissue of the lingual papilla

▼When passing the needle through the tissues, the needle should enter at a right angle to make the smallest possible hole in the mucosal flap, in order not to tear the tissues, if the needle passes obliquely the suture will tear the tissues through the surface layers of the flap when the suture knot is tight ,which results in a greater injury to the soft tissues .
►While passing the needle through the flab the surgeon must ensure that an adequate amount of tissue is taken ( good bite) the two ends of the suture are then tied a knot ,then  cut to a point that is 0.5_ 0.8 cm above the knot.

so Where to cut according to the knot ? you cut over the knot , not too short and not too long 
►While in abdomen u cut as closer as u can to the knot ( 1 mm away from the knot) because the suture will remain in the site ( absorbable) 
►In plastic surgery : the surgeon cuts far away from the knot to a degree that not harm the patient ; when u are working on the neck or the face the sutures is covered with ethistrips or steristrips for esthetic purposes .
►To avoid tearing the flap the needle must pass through the wound margins one at a time , and be at least 0.5 cm away from the edge to have a good bite.

►Over tightening of the suture must also be avoided in order not to have ischemia which will lead to necrosis 
►Avoid overlapping of the wound edges when positioning the knot, we don’t need overlap we want approximating or evergin which will give the best healing capacity to the tissues .
►The purpose of the suture is near approximating the tissues and therefore the suture should not be tight too tightly nor loose .
╫ How to make a knot ??
▼ the suture is pulled through the tissues until a short turn of suture results, so u made one side long and the other side short .

▼ leave the short side , then hold the needle in your hand and loop the long side while holding the short one through it .

▼then open the needle holder and grasp the short end of the suture  near the end , the two ends are tighten to create the surgeon’s knot over the wound. ▼tight a second knot(safety knot)  
▼tight a third knot which must be tighten anticlockwise in order not to detach. 
In sum : ╫  the first knot is called surgeon’s knot in clockwise direction 
╫ The second one : the safety knot , in clockwise direction

╫ The third knot :created by the single wrap of the suture in counter clockwise direction As opposed to the first one .
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Clinical guidelines:
► there should be no blanching or obvious ischemia to the wound edge, if this happen the suture must be removed and replaced 
►The knot should be positioned so that it doesn’t fall directly over the incision line because it will cause pressure over the incision 
►Watch carefully during surgery where is the sutures positioned ( sometimes the sutures fall over the patients clothes or hair which is totally wrong because definitely this suture will collect and harbor bacteria)

♣Sinus tract infection : the entrance and the exit point of the needle may harbor microorganisms which may lead to abscess formation 

Suturing techniques:

♦Simple Interrupted Suture : most commonly used in the oral cavity, the risk of the wound dehiscence is less than with continuous sutures , as the coming undone of  a single suture doesn’t result in the entire suture line coming apart. So its preferred in oral and simple plastic surgery.

[image: image8]

 SHAPE  \* MERGEFORMAT 
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♦Continuous : tie the start of the suture and continue suturing, used in alveoloplasty cases
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♦Continuous locked : enter facio-lingually, making a loop then pull the needle out before entering buccaly again , used in oroantral communication because we need tight locking there.
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♦Mattress sutures : the tie is located buccaly not over the incision line , the needle enters 4 times ( facial ( lingual(lingual(buccal ) then tie it tightly.
A- horizontal mattress :advantages : tightly locked , hard to open apart so could be used in oroantral communication .
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B- vertical mattress: on the same line of horizontal mattress , used in cleft palate cases
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Good luck all .

Done by : Wasan K.Ghawanmeh.
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