Basics for suturing in oral surgery
History
In ancient India, surgeons closed incisions by painstakingly separating the mouth of ants or beetles from their body so the jaws could be used as a suture. In modern times, the variety of suture materials has become staggering, with hundreds of types, brands, and sizes.

Once a surgical procedure has been completed, the mucoperiosteal flap is returned to its original position and is held in place by sutures. However sutures could be used to stabilize tissue into a new position to allow for closure of soft tissue loss.

Purposes for its use include:
1 Functional: close wound (due to surgery or from accidents), prevent infection, preserve function, promote healing, ligation of vessels and control bleeding (hemostasis).
2 Cosmetic: Promote healing with least possible scar and deformity.

Armamentarium for suturing:
1 Suture needle
2 Suture material
3 Needle holder
4 Tissue forceps
5 Scissor


Suture needle: 
These are made of stainless steel and, for oral surgical purposes, are usually a curved shape from three-eighths to one-half the circumference of a circle. Needles came in different shapes, sizes and cross-sections. 18-25 mm length needles are suitable for use in oral surgery. 

Needle is composed of three parts:
1 Shank
2 Body
3 Point
· According to cross-section, needles could be rounded-bodies resulting making them non-sharp and mostly used for suturing mucosa only, preventing thin mucosa from tears however, great pressure is required to pass the needle through the tissue. It is really separate fibers rather than penetrate the tissee.
· Triangular cross-section needles which are cutting or reverse cutting and sharp overcoming tissue resistance so require minimal pressure to pass
· Needles are either 1/4, 1/2, 5/8, 3/8 or 5/8 circle and could be straight, J-shaped or compound curved needles.  

Suture material
Different materials were used in manufacturing sutures in an attempt to provide better situation for healing. Principally these materials can be classified as absorbable and non-absorbable depending on the ability of the body to degrade the suture and their absorption. Absorption takes place either by hydrolysis or proteolytic enzymes depending on the material used. Again the suture could be classified as monofilament and multifilament. The size of suture relates to its diameter and is designated by a series of zeros. The diameter most commonly used in the suturing of oral mucosa is 3-0 (000). A larger size suture is 2-0, or O. Smaller sizes are designated, for example, 4-0, 5-0, and 6-0. Sutures of very fine size, such as 6-0, are usually used in conspicuous places on the skin, such as the face, because properly placed smaller sutures usually cause less scarring. The diameter of the suture in mm is between 0.02-0.8mm. The materials used are either natural or synthetic.

Non-Absorbable sutures:

Silk: It is braided or twisted multifilament that is either Dyed or undyed. Coated (with wax or silicone) or uncoated. Raw material is natural protein raw silk from silkworm. Loses 20% its tensile strength when wet; 80–100% lost by 6 months. Absorbed slowly over 1–2 years. Tissue reaction is moderate to high. This type is used for ligation and suturing when long-term tissue support is necessary.

Nylon: Monofilament or braided multifilament Dyed or undyed. Raw material is polyamide polymer. Loses 15–20% of its tensile strength per year. Absorption rate at approximately 15–20% per year. Tissue reaction is low. Indicated in general surgical use like skin closure. 

Polypropylene: Monofilament. Dyed or undyed. Raw material is polymer of propylene. Tensile strength is infinite (>1 year). Non-absorbable. Tissue reaction is low. Used in plastic and ophthalmic surgery. 




Absorbable suture:
Plain Catgut: Collagen derived from healthy sheep or cattle. Tensile strength is lost within 7–10 days. Absorption through phagocytosis and enzymatic degradation within 7–10 days. High tissue reaction is associated. Used to ligate superficial vessels.

Chromic Catgut: Collagen derived from healthy sheep or cattle Tanned with chromium salts to improve handling and to resist degradation in tissue. Tensile strength is lost within 21–28 days. Phagocytosis and enzymatic degradation within 90 days. Moderate tissue reaction. As for plain catgut.

Polyglactin: Braided multifilament. Raw material is copolymer of lactide and glycolide in a ratio of 90:10, coated with polyglactin and calcium stearate. is Approximately 60% of tensile strength remains at 2 weeks and approximately 30% remains at 3 weeks. Hydrolysis minimal until 5–6 weeks. Complete absorption 60–90 days. General surgical use.

Polydioxanone: Monofilament Dyed or undyed. Polyester polymer as a raw material. Approximately 70% of tensile strength remains at 2 weeks and approximately 50% remains at 4 weeks, approximately 14% remains at 8 weeks. Hydrolysis minimal at 90 days with complete absorption at 180 days. Mild tissue reaction coupled with its use. Uses as for other absorbable sutures, in particular where slightly longer wound support is required.

Needle holder
The needle holder is an instrument with a locking handle and a short, blunt beak to grip curved needles without rotation. Variations are to be found in those with or without ratchets. One blade perforated for end holding of needles. For intraoral placement of sutures, a 6-inch (15-cm) needle holder is usually recommended and the Kilner needle holder is the most common one. The beaks of a needle holder are shorter and stronger than the beaks of a hemostat. The face of a beak of the needle holder is crosshatched to permit a positive grasp of the suture needle. The hemostat has parallel grooves on the face of the beaks, thereby decreasing the control over needle and suture. Therefore the hemostat is a poor instrument for suturing. To control the locking handles properly and to direct the long needle holder, the surgeon must hold the instrument in the proper fashion. The thumb and ring finger are inserted through the rings. The index finger is held along the length of the needle holder to steady and direct it. The second finger aids in controlling the locking mechanism. The index finger should not be put through the finger ring because this will result in dramatic decrease in control.

Tissue forceps
Sometimes known as dissecting forceps, the important requirement is that they hold the soft tissues a traumatically so avoiding crushing and with little chance of slippage. This is achieved by a rat-toothed design (toothed), which, although possibly causing tiny puncture points, is ideal for the purposes of suturing and holding soft tissues generally. The other type is the non-toothed one which is used to hold knot while removing sutures. 

Scissors
[bookmark: _GoBack]The final instruments necessary for placing sutures are suture scissors. The suture scissors usually have short cutting edges because their sole purpose is to cut sutures. The most commonly used suture scissors for oral surgery are the Dean scissors. These scissors have slightly curved handles and serrated blades that make cutting sutures easier. Suture scissors usually have long handles and thumb and finger rings. The scissors are held in the same way as the needle holder.


Techniques for suturing

Interrupted sutures: Undoubtedlty the most commonly used suturing technique because of its versatility and relative ease of use. Interrupted sutures require the needle to be inserted at right angles to the incision and then to pass through both aspects of the suture line and exit again at right angles and knotted. Loosening of one node knot doesn’t affect the others and take longer to place than a continuous suture.
 Continuous sutures (non-locking): Simple continuous suture is a spiral suture that runs the entire length of the wound with only two anchoring knots, at the beginning and at the end. The first suture is inserted in an identical manner to an interrupted suture, but the rest of the sutures are inserted in a continuous manner until the far end of the wound is reached. Loosening of one knot affect all the suture.
Continuous locking sutures: exactly the same to continuous with a locking points. Locking the running suture places points of friction in the suture along the length of the wound being sutured to reduce the tendency of the suture loosening while the remainder of the suture is being placed. Thus, locking of a suture helps keep the earlier placed portions of the continuous suture tight while additional suturing is completed. Locking involves threading the suture through the previous loop of suture.
Mattress sutures. Mattress sutures may be either vertical or horizontal and tend to be used to produce either eversion or inversion of a wound edge. The initial suture is inserted as for an interrupted suture, but then the needle either moves horizontally or vertically across both edges of the wound once again. Such sutures are very useful in producing accurate approximation of wound edges, especially when the edges to be anastomosed are irregular in depth or disposition.

Principles of suturing:
1. Grasp the needle with needle holder at a distance of 3/4 from the needle tip.
2. Never hold the needle at site of junction with the suture material.
3. Needle should pierce the tissue at perpendicular manner.
4. Avoid Excessive Tension on Sutures
5. Suturing starts from movable to fixed as possible and from superficial to deeper tissue.
6. Always try to Keep Knots Away From Wound Edges that’s about 2-3mm from the incision line.
7. Knots should be tied 2-3mm from the wound margin
8. Use as Few Knots as Possible
9. Use the smallest suture possible to close the wound
10. Use the Least Amount of Sutures that will secure the wound
11. Sutures should be cut about 4-5mm away from the knot after tying in place.

Alternatives

· Skin adhesive strips
· Staples
· Clips
