The complete equipment of a physician or medical institution, including books, supplies, and instruments come in the category of armamentarium
Medical equipment is designed to aid in the diagnosis, monitoring or treatment of medical conditions. These devices are usually designed with rigorous safety standards. The medical equipment is included in the category Medical technology.

There are several basic types:

· Diagnostic equipment includes medical imaging machines, used to aid in diagnosis. Examples are ultrasound and MRI machines, PET and CT scanners, and x-ray machines. 

· Therapeutic equipment includes infusion pumps, medical lasers and LASIK surgical machines. 

· Life support equipment is used maintain a patient's bodily function. These include medical ventilators, anesthetic machines, heart-lung machines, ECMO, and dialysis machines. 

· Medical monitors allow medical staff to measure a patient's medical state. Monitors may measure patient vital signs and other parameters including ECG, EEG, blood pressure, and dissolved gases in the blood. 

· Medical laboratory equipment automates or helps analyze blood, urine and genes. 

· Diagnostic Medical Equipment may also be used in the home for certain purposes, e.g. for the control of diabetes mellitus
Surgical instrument is a specially designed tool or device for performing specific actions of carrying out desired effects during a surgery or operation, such as modifying biological tissue, or to provide access for viewing it. Over time, many different kinds of surgical instruments and tools have been invented. Some surgical instruments are designed for general use in surgery, while others are designed for a specific procedure or surgery. Accordingly, the nomenclature of surgical instruments follows certain patterns, such as a description of the action it performs (for example, scalpel, hemostat), the name of its inventor(s) (for example, the Kocher forceps), or a compound scientific name related to the kind of surgery (for example, a tracheotome is a tool used to perform a tracheotomy).

The expression surgical instrumentation is somewhat interchangeably used with surgical instruments, but its meaning in medical jargon is really the activity of providing assistance to a surgeon with the proper handling of surgical instruments during an operation, by a specialized professional, usually a surgical technologist or sometimes a nurse or radiologic technologist.

Classification

There are several classes of surgical instruments:

· Graspers, such as forceps 

· Clamps and occluders for blood vessels and other organs 

· Retractors, used to spread open skin, ribs and other tissue 

· Distractors, positioners and stereotactic devices 

· Mechanical cutters (scalpels, lancets, drill bits, rasps, trocars, Ligasure, etc.) 

· Dilators and specula, for access to narrow passages or incisions 

· Suction tips and tubes, for removal of bodily fluids 

· Sealing devices as Surgical staplers, ... 

· Irrigation and injection needles, tips and tubes, for introducing fluid 

· Tyndallers, to help "wedge" open damaged tissues in the brain. 

· Powered devices, such as drills, dermatomes 

· Scopes and probes, including fiber optic endoscopes and tactile probes 

· Carriers and appliers for optical, electronic and mechanical devices 

· Ultrasound tissue disruptors, cryotomes and cutting laser guides 

· Measurement devices, such as rulers and calipers.

Operating theatre is  (Medicine / Surgery) a room in which surgical operations are performed .
OR 

 An operating theater (or theatre) was a tiered theatre or amphitheatre in which students and other spectators could watch surgeons perform surgery. Today the term is sometimes used synonymously with operating room (OR) or operating suite, the room within a hospital where surgical operations are carried out today.
History
Operating theaters had a raised table or chair of some sort at the center for performing operations, and were surrounded by several rows of seats (operating theaters could be cramped or spacious) so students and other spectators could observe the case in progress. The surgeons wore street clothes with an apron to protect them from blood stains, and they operated bare-handed with unsterilized instruments and supplies (gut and silk sutures were sold as open strands with reusable, hand-threaded needles[citation needed]; packing gauze was made of sweepings from the floors of cotton mills. In contrast to today's concept of surgery as a profession that emphasizes cleanliness and conscientiousness, at the beginning of the 20th century the mark of a busy and successful surgeon was the profusion of blood and fluids on his clothes.
In 1884 German surgeon Gustav Neuber implemented a comprehensive set of restrictions to ensure sterilization and aseptic operating conditions through the use of gowns, caps, and shoe covers, all of which were cleansed in his newly-invented autoclave. In 1885 he designed and built a private hospital in the woods where the walls, floors and hands, arms and faces of staff were washed with mercuric chloride, instruments were made with flat surfaces and the shelving was easy-to-clean glass. Neuber also introduced separate operating theatres for infected and uninfected patients and the use of heated and filtered the air in the theatre to eliminate germs. In 1890 surgical gloves were introduced to the practice of medicine by William Halsted. Antiseptic surgery was pioneered in the United States by Charles McBurney.
Today
Contemporary operative rooms are devoid of a theater setting. Rooms are spacious, easy to clean, well lit with typically overhead surgical lights, and may have viewing screens and monitors. Rooms have no windows and a controlled temperature - humidity environment. Special air handlers filter the air and keep rooms slightly pressurized in relation to the outside. Electricity support has backup systems in case of a black-out. Rooms are supplied with wall suction, oxygen, and possibly other anesthesia gases. Key equipment consists of the operating table and the anesthesia cart. In addition, there are tables to set up instruments. There is storage space for common surgical supplies. There are containers for disposables. Outside the operative room is a dedicated scrubbing area that is used by surgeon's, anaesthetist's, ODP's (operating department practitioners), and nurses prior to surgery.
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Several operative rooms are part of the operative suite that forms a distinct section within a health care facility. Beside the operative rooms and their wash rooms, it contains rooms for personnel to change, wash, and rest, preparation and recovery rooms(s), storage and cleaning facilities, offices, dedicated corridors, and possibly other supportive units. In larger facilities the operative suite is climate- and air-controlled and separated from the remainder so that only authorized personnel has access.

Asepsis and Aseptic Practices in the Operating Room
Preventing surgical site infection in the operating room is the primary goal of the surgical team, and all activities performed by the team support this goal. Some of these activities include patient risk assessment, environmental cleaning, disinfection and sterilization of instrumentation, patient antibiotic prophylaxis, and the use of standard precautions. However, operating room activities pertaining to asepsis and aseptic practices have the greatest direct impact upon the surgical team in helping to reduce the patient's risk to surgical site infection. 

The goal of asepsis is to prevent the contamination of the open surgical wound by isolating the operative site from the surrounding nonsterile environment.1 The surgical team accomplishes this by creating and maintaining the sterile field and by following aseptic principles aimed at preventing microorganisms from contaminating the surgical wound.
The standards and recommended practices, , are guidelines to be used by the surgical team to achieve the optimal level of technical and aseptic practice when caring for their patients in the preoperative setting. These guidelines are not to be considered policies. They should be used by institutions to provide direction and information on preoperative practice as they incorporate them into their own policies and procedures.

The principles of aseptic technique play a vital role in accomplishing the goal of asepsis in the operating room environment. It is the responsibility of each surgical staff member to understand the meaning of these principles and to incorporate them into their everyday practice. The principles of aseptic technique include the following principles.

Principle #1 Scrubbed persons function within a sterile field
The surgical team is made up of sterile and nonsterile members. Sterile members or "scrubbed" personnel work directly in the surgical field while the nonsterile members work in the periphery of the sterile surgical field. All surgical team members wear scrub attire. In addition to scrub attire, scrubbed persons must wear a sterile surgical gown, mask, and gloves within the sterile field to establish bacterial barriers. These barriers protect the patient from the transmission of microorganisms from the surgical team.
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All surgical team members must wear scrub attire, sterile surgical gown, mask, and gloves within the sterile field to establish bacterial barriers.
Once the scrubbed person dons the sterile surgical gown, the gown's sterility is limited to the gown portions directly viewed by the scrubbed person. These sterile areas include the gown front, from chest to the sterile field level, and the sleeves from two inches above the elbow to the cuff. The scrubbed personnel always perform a surgical hand scrub prior to donning their sterile surgical gown and gloves.

Principle #2 Sterile drapes are used to create a sterile field.

Sterile surgical drapes establish an aseptic barrier minimizing the passage of microorganisms from nonsterile to sterile areas. Sterile drapes should be placed on the patient, furniture, and equipment to be included in the sterile field, leaving only the incision site exposed. During the draping process, only scrubbed personnel should handle sterile drapes. The drapes should be held higher than the operating room bed with the patient draped from the prepped incision site out to the periphery. Once the sterile drape is positioned, it should not be moved or rearranged. Keep in mind that after the patient and operating room tables are draped, only the top surface of the draped area is considered sterile.

Principle #3 All items used within a sterile field must be sterile.

Under no circumstances should sterile and nonsterile items/areas be mixed since one contaminates the other. Sterilization provides the highest level of assurance that all instruments, sutures, fluids, supplies, and drapes are void of microorganisms. The sterility of a package is determined by events, not by time. To ensure sterility, all sterile items need to be inspected for package integrity and sterilization process indicators, such as indicator tape and internal chemical indicators, prior to introduction onto the sterile field. If a package has been compromised, it should be considered contaminated and not be used.
Fluid or air can contaminate a sterile package. When fluid penetrates a sterile package, fluid strikethrough occurs. The fluid creates a vehicle in which migration of microorganisms reach the sterile item. When a sterile packaged item is dropped on the floor, air penetrates the sterile package. The force that is created when the package contacts the floor can cause the sterile barrier to be penetrated by forcing sterile air out and allowing contaminated air and particles into the package.

Principle #4 All items introduced onto a sterile field should be opened, dispensed, and transferred by methods that maintain sterility and integrity.
All sterile items should be dispensed to the sterile field by methods that preserve the integrity of the items and sterile field. Nonsterile personnel, usually the circulating nurse, must use good judgement when dispensing sterile items onto the sterile field either by presenting them directly to the scrubbed person or placing them securely on the sterile field. Sterile items that are tossed onto the sterile field may displace other sterile items, penetrate the drape, or roll off the sterile field causing contamination to occur.
When opening wrapped supplies, the nonsterile person should open the top wrapper flap away from them first, then open the flaps to each side. The last wrapper flap is pulled toward the nonsterile person opening the package. This technique of opening a wrapped package ensures that the nonsterile person does not reach over the sterile item inside. All wrapper edges should be secured to prevent flipping the wrapper and contaminating the contents of the sterile package or field. After a wrapper has been opened, the inside of the wrapper and its contents are considered sterile with the exception of the 1-inch outer edge of the wrapper. This 1-inch outer edge of the wrapper is considered the "margin of safety" between sterile and nonsterile. When a package is double wrapped, each institution's policies and procedures determine if one or both wrappers are opened before presentation to the sterile field.
When opening a peel package, the nonsterile person opens the package by rolling the wrapper over his or her hands and presenting the inner contents of the package to the scrubbed person. The package and its contents must be presented in such a way to prevent contamination of the sterile item or the scrubbed person. When determining package content sterility, the inner edge of the heat seal is considered the line separating sterile from nonsterile.

When opening a solution container, the nonsterile person should lift the cap straight up and pour the contents of the bottle into a sterile container. The sterile container is either held by the scrubbed person away from the sterile field or placed near the edge of a sterile waterproof-draped table. Only the top rim of the bottle top and bottle contents are considered sterile once the cap has been removed from the bottle. Therefore, when sterile fluids are dispensed, the entire contents of the bottle must be poured or the fluid remaining in the bottle discarded. When solutions are poured onto the sterile field, they should be poured slowly to prevent contamination and fluid strikethrough from splashing.
Principle #5  A sterile field should be maintained and monitored constantly.

It is the responsibility of the operating room staff to monitor and maintain the sterile field. Sterility can never be absolutely guaranteed, but surgical team members should make every reasonable effort to reduce the likelihood of contamination and be vigilant to breaches in sterility. When a breach of sterility occurs, team members must take immediate and appropriate action to correct the break in technique to reduce further risk of contamination. Remember, if there is doubt regarding an item's sterility, consider it not sterile.
The sterile field should be prepared as close as possible to the time of use. The sterility of supplies used during a surgical procedure can be affected by the events taking place within the operating room, and the length of time the items have been exposed to the environment. Once set up, the sterile field needs to be monitored constantly. When the sterile field is left unattended, personnel, airborne contaminants, insects, and liquids can contaminate the sterile field. Each facility should have policies and procedures that address these issues for the surgical team to follow. 

Principle #6  All personnel moving within or around a sterile field should do so in a manner to maintain the sterile field.

Since the patient is the center of the sterile field, scrubbed personnel should remain close to this area without wandering around the room. This movement can result in contamination of the sterile field. Scrubbed personnel should move only from sterile areas to sterile areas. When scrubbed personnel change positions, they should maintain a safe distance from each other and always pass each other by turning back-to-back or face-to-face. This movement reduces the risk of contamination by ensuring the scrub persons are passing either nonsterile to nonsterile or sterile to sterile. 

Scrubbed personnel should remain in the position in which they began the surgery. For example, if the surgery begins with the scrubbed person sitting and is completed with the scrubbed person standing, the portion of the gown that was considered sterile is uncertain. Scrubbed personnel should keep their arms and hands within the sterile field at all times to avoid any accidental contact with nonsterile items or areas. Scrubbed personnel must maintain a safe distance when approaching nonsterile objects and personnel. This safe distance or "margin of safety" is important in identifying safe boundaries between sterile and nonsterile areas.

Nonsterile personnel should always remain in nonsterile areas and contact only nonsterile items to prevent contamination of the sterile field. It is important that the nonsterile personnel always face the sterile field on approach and should never walk between two sterile fields. This ensures that the sterile area is always being observed and accidental contact is avoided. Just as the sterile scrubbed person must maintain a safe distance from nonsterile areas and persons, nonsterile personnel must always be aware of and maintain a "margin of safety" when approaching sterile fields and scrubbed personnel. And finally, when delivering sterile supplies to the sterile field, the nonsterile team member must always maintain a " margin of safety" between themselves and the sterile field, never contacting or reaching over any portion of the sterile area.5 This "margin of safety" is generally identified as a minimum of 12 inches (30 cm) or more. 

Principle #7  Policies and procedures for maintaining a sterile field should be written, reviewed annually, and readily available within the practice setting.

These recommended practices for aseptic technique should be used as guidelines for developing policies and procedures within the practice setting. Introduction and review of policies and procedures should be included in the orientation and ongoing education of all preoperative personnel.
Training of aseptic technique and practices requires experienced and skilled surgical team members to demonstrate these skills to new and inexperienced personnel. New personnel should be assigned an experienced mentor who will be a good role model and teacher providing leadership and education in preoperative practice. 

Summary

All surgical team members must practice these principles of aseptic technique to help prevent the transfer of microorganisms into the surgical wound during the preoperative period. It is the responsibility of the surgical team members to develop a strong surgical conscience, adhering to the principles of asepsis and rectifying any improper technique witnessed in the operating room. In addition to the principles of asepsis, proper surgical attire plays an important role in the reduction of surgical site infections by reducing the amount of hair and skin contaminants reaching the sterile field. 

The goal of asepsis and aseptic technique is to prevent the transfer of microorganisms into the surgical wound. Preventing surgical site contamination requires the efforts of all trained surgical team members to use their knowledge and experience in aseptic practices to provide their patients with optimal care resulting in positive surgical outcomes.

General surgery, despite its name, is a surgical specialty that focuses on abdominal organs, e.g., intestines including esophagus, stomach, small bowel, colon, liver, pancreas, gallbladder and bile ducts, and often the thyroid gland (depending on the availability of head and neck surgery specialists). They also deal with diseases involving the skin, breast, and hernias. These surgeons deal mainly in the Torso. Surgery  is a medical specialty that uses operative manual and instrumental techniques on a patient to investigate and/or treat a pathological condition such as disease or injury, to help improve bodily function or appearance, or sometimes for some other reason. An act of performing surgery may be called a surgical procedure, operation, or simply surgery. In this context, the verb operating means performing surgery.
Types of surgery

Surgical procedures are commonly categorized by urgency, type of procedure, body system involved, degree of invasiveness, and special instrumentation.

Elective surgery is done to correct a non-life-threatening condition, and is carried out at the patient's request, subject to the surgeon's and the surgical facility's availability. Emergency surgery is surgery which must be done quickly to save life, limb, or functional capacity. Exploratory surgery is performed to aid or confirm a diagnosis. Therapeutic surgery treats a previously diagnosed condition.

Amputation involves cutting off a body part, usually a limb or digit. Replantation involves reattaching a severed body part. Reconstructive surgery involves reconstruction of an injured, mutilated, or deformed part of the body. Cosmetic surgery is done to improve the appearance of an otherwise normal structure. Excision is the cutting out of an organ, tissue, or other body part from the patient. Transplant surgery is the replacement of an organ or body part by insertion of another from different human (or animal) into the patient. Removing an organ or body part from a live human or animal for use in transplant is also a type of surgery.

When surgery is performed on one organ system or structure, it may be classed by the organ, organ system or tissue involved. Examples include cardiac surgery (performed on the heart), gastrointestinal surgery (performed within the digestive tract and its accessory organs), and orthopedic surgery (performed on bones and/or muscles).

Minimally invasive surgery involves smaller outer incision(s) to insert miniaturized instruments within a body cavity or structure, as in laparoscopic surgery or angioplasty. By contrast, an open surgical procedure requires a large incision to access the area of interest. Laser surgery involves use of a laser for cutting tissue instead of a scalpel or similar surgical instruments. Microsurgery involves the use of an operating microscope for the surgeon to see small structures. 
Terminology
· Excision surgery names often start with a name for the organ to be excised (cut out) and end in -ectomy. 

· Procedures involving cutting into an organ or tissue end in -otomy. A surgical procedure cutting through the abdominal wall to gain access to the abdominal cavity is a laparotomy. 

· Minimally invasive procedures involving small incisions through which an endoscope is inserted end in -oscopy. For example, such surgery in the abdominal cavity is called laparoscopy. 

· Procedures for formation of a permanent or semi-permanent opening called a stoma in the body end in -ostomy. 

· Reconstruction, plastic or cosmetic surgery of a body part starts with a name for the body part to be reconstructed and ends in -oplasty. Rhino is used as a prefix for "nose", so rhinoplasty is basically reconstructive or cosmetic surgery for the nose. 

· Reparation of damaged or congenital abnormal structure ends in -rraphy. Herniorraphy is the reparation of a hernia, while perineorraphy is the reparation of perineum.
Description of surgical procedure

At a hospital, modern surgery is often done in an operating theater using surgical instruments, an operating table for the patient, and other equipment. The environment and procedures used in surgery are governed by the principles of aseptic technique: the strict separation of "sterile" (free of microorganisms) things from "unsterile" or "contaminated" things. All surgical instruments must be sterilized, and an instrument must be replaced or re-sterilized if it becomes contaminated (i.e. handled in an unsterile manner, or allowed to touch an unsterile surface). Operating room staff must wear sterile attire (scrubs, a scrub cap, a sterile surgical gown, sterile latex or non-latex polymer gloves and a surgical mask), and they must scrub hands and arms with an approved disinfectant agent before each procedure.

Prior to surgery, the patient is given a medical examination, certain pre-operative tests, and its physical status is rated according to the ASA physical status classification system. If these results are satisfactory, the patient signs a consent form and is given a surgical clearance. If the procedure is expected to result in significant blood loss, an autologous blood donation may be made some weeks prior to surgery. If the surgery involves the digestive system, the patient may be instructed to perform a bowel prep by drinking a solution of polyethylene glycol the night before the procedure. Patients are also instructed to abstain from food or drink (an NPO order after midnight on the night before the procedure, to minimize the effect of stomach contents on pre-operative medications and reduce the risk of aspiration if the patient vomits during or after the procedure.

In the pre-operative holding area, the patient changes out of his or her street clothes and is asked to confirm the details of his or her surgery. A set of vital signs are recorded, a peripheral IV line is placed, and pre-operative medications (antibiotics, sedatives, etc) are given. When the patient enters the operating room, the skin surface to be operated on is cleaned and prepared by applying an antiseptic such as chlorhexidine gluconate or povidone-iodine to reduce the possibility of infection. If hair is present at the surgical site, it is clipped off prior to prep application. Sterile drapes are used to cover all of the patient's body except for the surgical site and the patient's head; the drapes are clipped to a pair of poles near the head of the bed to form an "ether screen", which separates the anesthetist/anesthesiologist's working area (unsterile) from the surgical site (sterile).

Anesthesia is administered to prevent pain from incision, tissue manipulation and suturing. Based on the procedure, anesthesia may be provided locally or as general anesthesia. Spinal anesthesia may be used when the surgical site is too large or deep for a local block, but general anesthesia may not be desirable. With local and spinal anesthesia, the surgical site is anesthetized, but the patient can remain conscious or minimally sedated. In contrast, general anesthesia renders the patient unconscious and paralyzed during surgery. The patient is intubated and is placed on a mechanical ventilator, and anesthesia is produced by a combination of injected and inhaled agents.

An incision is made to access the surgical site. Blood vessels may be clamped to prevent bleeding, and retractors may be used to expose the site or keep the incision open. The approach to the surgical site may involve several layers of incision and dissection, as in abdominal surgery, where the incision must traverse skin, subcutaneous tissue, three layers of muscle and then peritoneum. In certain cases, bone may be cut to further access the interior of the body; for example, cutting the skull for brain surgery or cutting the sternum for thoracic (chest) surgery to open up the rib cage.

Work to correct the problem in body then proceeds. This work may involve:

· excision - cutting out an organ, tumor, or other tissue. 

· resection - partial removal of an organ or other bodily structure. 

· reconnection of organs, tissues, etc., particularly if severed. Resection of organs such as intestines involves reconnection. Internal suturing or stapling may be used. Surgical connection between blood vessels or other tubular or hollow structures such as loops of intestine is called anastomosis. 

· ligation - tying off blood vessels, ducts, or "tubes". 

· grafts - may be severed pieces of tissue cut from the same (or different) body or flaps of tissue still partly connected to the body but resewn for rearranging or restructuring of the area of the body in question. Although grafting is often used in cosmetic surgery, it is also used in other surgery. Grafts may be taken from one area of the patient's body and inserted to another area of the body. An example is bypass surgery, where clogged blood vessels are bypassed with a graft from another part of the body. Alternatively, grafts may be from other persons, cadavers, or animals. 

· insertion of prosthetic parts when needed. Pins or screws to set and hold bones may be used. Sections of bone may be replaced with prosthetic rods or other parts. Sometime a plate is inserted to replace a damaged area of skull. Artificial hip replacement has become more common. Heart pacemakers or valves may be inserted. Many other types of prostheses are used. 

· creation of a stoma, a permanent or semi-permanent opening in the body 

· in transplant surgery, the donor organ (taken out of the donor's body) is inserted into the recipient's body and reconnected to the recipient in all necessary ways (blood vessels, ducts, etc.). 
· arthrodesis - surgical connection of adjacent bones so the bones can grow together into one. Spinal fusion is an example of adjacent vertebrae connected allowing them to grow together into one piece. 

· modifying the digestive tract in bariatric surgery for weight loss. 
· repair of a fistula, hernia, or prolapse 

· other procedures, including: 

· clearing clogged ducts, blood or other vessels 

· removal of calculi (stones) 

· draining of accumulated fluids 

· debridement- removal of dead, damaged, or diseased tissue 

    Surgery has also been conducted to separate conjoined twins. 

· Sex change operations 

Blood or blood expanders may be administered to compensate for blood lost during surgery. Once the procedure is complete, sutures or staples are used to close the incision. Once the incision is closed, the anesthetic agents are stopped and/or reversed, and the patient is taken off ventilation and extubated (if general anesthesia was administered).

After completion of surgery, the patient is transferred to the post anesthesia care unit and closely monitored. When the patient is judged to have recovered from the anesthesia, he/she is either transferred to a surgical ward elsewhere in the hospital or discharged home. During the post-operative period, the patient's general function is assessed, the outcome of the procedure is assessed, and the surgical site is checked for signs of infection. If removable skin closures are used, they are removed after 7 to 10 days post-operatively, or after healing of the incision is well under way.

Post-operative therapy may include adjuvant treatment such as chemotherapy, radiation therapy, or administration of medication such as anti-rejection medication for transplants. Other follow-up studies or rehabilitation may be prescribed during and after the recovery period.

Modern surgery
Modern surgery developed rapidly with the scientific era. Ambroise Paré (sometimes spelled "Ambrose") pioneered the treatment of gunshot wounds, and the first modern surgeons were battlefield doctors in the Napoleonic Wars. Naval surgeons were often barber surgeons, who combined surgery with their main jobs as barbers. Three main developments permitted the transition to modern surgical approaches - control of bleeding, control of infection and control of pain (anaesthesia).

Bleeding 

Before modern surgical developments, there was a very real threat that a patient would bleed to death before treatment, or during the operation. Cauterization (fusing a wound closed with extreme heat) was successful but limited - it was destructive, painful and in the long term had very poor outcomes. Ligatures, or material used to tie off severed blood vessels, are believed to have originated with Abu al-Qasim al-Zahrawi (Abulcasis) in the 10th century and improved by Ambroise Paré in the 16th century. Though this method was a significant improvement over the method of cauterization, it was still dangerous until infection risk was brought under control - at the time of its discovery, the concept of infection was not fully understood. Finally, early 20th century research into blood groups allowed the first effective blood transfusions. 
Pain 
Modern pain control through anesthesia was discovered by two American dental surgeons, Horace Wells (1815-1848) and William Morton. Before the advent of anesthesia, surgery was a traumatically painful procedure and surgeons were encouraged to be as swift as possible to minimize patient suffering. This also meant that operations were largely restricted to amputations and external growth removals. Beginning in the 1840s, surgery began to change dramatically in character with the discovery of effective and practical anaesthetic chemicals such as ether and chloroform, later pioneered in Britain by John Snow. In addition to relieving patient suffering, anaesthesia allowed more intricate operations in the internal regions of the human body. In addition, the discovery of muscle relaxants such as curare allowed for safer applications. 
Infection 
Unfortunately, the introduction of anesthetics encouraged more surgery, which inadvertently caused more dangerous patient post-operative infections. The concept of infection was unknown until relatively modern times. The first progress in combating infection was made in 1847 by the Hungarian doctor Ignaz Semmelweis who noticed that medical students fresh from the dissecting room were causing excess maternal death compared to midwives. 
Surgical instrument
A surgical instrument is a specially designed tool or device for performing specific actions of carrying out desired effects during a surgery or operation, such as modifying biological tissue, or to provide access for viewing it. Over time, many different kinds of surgical instruments and tools have been invented. Some surgical instruments are designed for general use in surgery, while others are designed for a specific procedure or surgery. Accordingly, the nomenclature of surgical instruments follows certain patterns, such as a description of the action it performs (for example, scalpel, hemostat), the name of its inventor(s) (for example, the Kocher forceps), or a compound scientific name related to the kind of surgery (for example, a tracheotome is a tool used to perform a tracheotomy).

The expression surgical instrumentation is somewhat interchangeably used with surgical instruments, but its meaning in medical jargon is really the activity of providing assistance to a surgeon with the proper handling of surgical instruments during an operation, by a specialized professional, usually a surgical technologist or sometimes a nurse or radiologic technologist.

There are several classes of surgical instruments:

· Graspers, such as forceps 

· Clamps and occluders for blood vessels and other organs 

· Retractors, used to spread open skin, ribs and other tissue 

· Distractors, positioners and stereotactic devices 

· Mechanical cutters (scalpels, lancets, drill bits, rasps, trocars, Ligasure, etc.) 

· Dilators and specula, for access to narrow passages or incisions 

· Suction tips and tubes, for removal of bodily fluids 

· Sealing devices as Surgical staplers, ... 

· Irrigation and injection needles, tips and tubes, for introducing fluid 

· Tyndallers, to help "wedge" open damaged tissues in the brain. 

· Powered devices, such as drills, dermatomes 

· Scopes and probes, including fiber optic endoscopes and tactile probes 

· Carriers and appliers for optical, electronic and mechanical devices 

· Ultrasound tissue disruptors, cryotomes and cutting laser guides 

· Measurement devices, such as rulers and calipers .

An important relative distinction, regarding surgical instruments, is the amount of bodily disruption or tissue trauma that their use might cause the patient. Terms relating to this issue are 'atraumatic' and minimally invasive. Minimally invasive systems are an important recent development in surgery.
INSTRUMENTS USED FOR MAKING SURGICAL
Cheatles forceps are a type of dental forcep used to remove hot sterile instruments from the autoclave and place them into sterile pouches
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Rampley's Sponge Holding Forceps
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Esmarch bandage (also known as Esmarch's bandage for surgical haemostasis or Esmarch's tourniquet) in its modern form is a narrow hard rubber tourniquet with a chain fastener that is used to control bleeding by applying it around a limb in such a way that blood is expelled from it This prevents the flow of blood to or from the distal area, making it easier to operate. The limb is often elevated as the elastic pressure is applied.
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Esmarch's bandage  is a broad, flat elastic bandage wrapped around an elevated limb to force blood out of the limb. It is used before certain surgical procedures to create a blood-free field. It is, a rubber bandage applied upward around a limb from distal to proximal in order to expel blood from it; the limb is often elevated as the elastic pressure is applied.
What Is A Tourniquet?

A tourniquet is something used to cut off the blood to a tissue.  Anything that accomplishes this goal could be considered a tourniquet.  A belt applied to a leg could act as a tourniquet.  A rubber band applied to a finger could be considered a tourniquet.   
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While simple tight elastic bandages can be used for a tourniquet, more typically a cuff is applied and a machine is used to tighten a cuff and stop blood flow.   In the foot, most podiatric physicians will apply two times the systolic blood pressure to cut off the blood flow to the foot and leg.  

Why Are Tourniquets Used?    

Most tourniquets are used during surgical procedures, where there is a perceived need to cut down on blood flow to the tissues.  Many doctors feel that tourniquets keep the surgical field cleaner (less bloody), and so they can perform the surgery faster and more efficiently, which means less stress to the patient.  

What Are The Disadvantages Of Using A Tourniquet?

Tourniquets can be uncomfortable. 

By compressing the circulation for long periods of time, tourniquets can cause tissue damage to the circulation and, really, all other tissues because all tissues depend upon that circulation.  Even in healthy patients, tourniquets are usually left on no more than 2 hours at a time to protect tissues from circulatory damage.   

Loss of sensation after the procedure from compression on the nerves.   

When Are Tourniquets Used?

It is really up to the physician to decide when to  use tourniquets.  Many doctors use tourniquets on the majority of their podiatric surgical cases.  

For most foot surgeries we perform at the Achilles Foot Health Clinic and Surgical Centre, we rarely use tourniquets.  We find that tourniquets create unnecessary tissue damage, and if the surgical dissection is performed carefully, the surgical field can be maintained free of blood in the vast majority of circumstances.  Finally, we prefer to see if there is a bleeding vessel during the surgery, and deal with it during the procedure.  

When Should Tourniquets Not Be Used?

Tourniquets are more likely to be avoided in these cases:  

In the diabetic patient.  (Tourniquets create unnecessary damage to tissues and vascular structures.) 

In the patient with severe hypertension--i.e., patients with high blood pressure.  (Tourniquets raise the body's blood pressure.) 

In anyone with poor circulation.   (Tourniquets create unnecessary damage to tissues and vascular structures.) 

In cases of trauma (Tourniquets simply create additional trauma for the tissues.) 

In patients with sickle cell disease.  (Tourniquets could create a sickle cell crisis.) 

In patients with an arterial graft.  (Tourniquets could damage the graft.) 

In patients with skin grafts.  (All bleeding points must be identified.) 
Incisions
Incisions A cut into a body tissue or organ, especially one made during surgery
Incision Types Many different surgical incisions approaches exist. Often these approaches are dictated by what the surgeon is most comfortable and experienced in, as well as the most appropriate for the required procedure. Here we will describe the most common surgical approaches for total hip replacement, as well as the most common cases which use each specific approach.
Posterior Approach to the Hip Joint The Posterior approach is most commonly used for the replacement of the hip joint. The Posterior incision occurs at the top of the operating side buttock, and proceeds in a long arch path down the side of the thigh.
 Bauer Transgluteal Approach The Bauer Transgluteal Approach is most commonly used for femoral neck fractures, femoral neck osteotomies, total hip replacement, and cases of slipped epiphysis. The Bauer incision occurs on the side of the thigh, with the patient lying on his back on the operating table. The incision travels from just below the top of the pelvis and extends down the side of the thigh. A cushion is often placed underneath the patients buttocks.
Anterolateral Approach The Anterolateral Approach is similar to the Bauer Transgluteal Approach, but the incision starts at the greater trochanter on the femur, and extends downward along the side of the thigh. This approach is more common in patients who require a hip pinning. The hip joint area is not easily accessed using this approach.
Anterior Approach The Anterior Approach has been called the most versatile, yet most challenging approach to the hip. It provides broad exposure to the hip, for patients who have severe degenerative hip disease or trauma to the joint. The incision occurs in a quarter circle shape around the side of the thigh, starting at the edge of the Iliac crest and progressing upwards towards the front of the thigh.
Incision care
Incision care refers to a series of procedures and precautions related to closing a wound or surgical incision; protecting the cut or injured tissues from contamination or infection; and caring properly for the new skin that forms during the healing process. 

Purpose 
There are several reasons for caring properly for an incision or wound. These include: 

· lowering the risk of postoperative complications, particularly infection 

· avoiding unnecessary pain or discomfort 

· minimizing scarring 

· preventing blood loss 
Types of wound or incision closure
SURGICAL SUTURES. Sutures, or stitches, are the oldest method still in use to close an incision. The surgeon uses a sterilized thread, which may be made of natural materials (silk or catgut) or synthetic fibers, to stitch the edges of the cut together with a special curved needle. There are two major types of sutures, absorbable and nonabsorbable. Absorbable sutures are gradually broken down in the body, usually within two months. Absorbable sutures do not have to be removed. They are used most commonly to close the deeper layers of tissue in a large incision or in such areas as the mouth. Non absorbable sutures are not broken down in the body and must be removed after the incision has healed. They are used most often to close the outer layers of skin or superficial cuts. 

Sutures have several disadvantages. Because they are made of materials that are foreign to the body, they must be carefully sterilized and the skin around the incision cleansed with Betadine or a similar antiseptic to minimize the risk of infection. Suturing also requires more time than newer methods of closure. If the patient is not under general anesthesia, the surgeon must first apply or inject a local anesthetic before suturing. Lastly, there is a higher risk of scarring with sutures, particularly if the surgeon puts too much tension on the thread while stitching or selects thread that is too thick for the specific procedure. 

SURGICAL STAPLES. Surgical staples are a newer method of incision closure. Staples are typically made of stainless steel or titanium. They are used most commonly to close lacerations on the scalp or to close the outer layers of skin in orthopedic procedures. They cannot be used on the face, hand, or other areas of the body where tendons and nerves lie close to the surface. Staples are usually removed seven to 10 days after surgery. 

Staples are less likely to cause infections than sutures, and they also take less time to use. They can, however, leave noticeable scars if the edges of the wound or incision have not been properly aligned. In addition, staples require a special instrument for removal. 

STERI-STRIPS. Steri-strips are pieces of adhesive material that can be used in some surgical procedures to help the edges of an incision grow together. They have several advantages, including low rates of infection, speed of application, no need for local anesthesia, and no need for special removal. Steri-strips begin to curl and peel away from the body, usually within five to seven days after surgery. They should be pulled off after two weeks if they have not already fallen off. Steri-strips, however, have two disadvantages: they are not as precise as sutures in bringing the edges of an incision into alignment; and they cannot be used on areas of the body that are hairy or that secrete moisture, such as the palms of the hands or the armpits. 

LIQUID TISSUE GLUES. Tissue glues are the newest type of incision closure. They are applied to the edges of the incision and form a bond that holds the tissues together until new tissue is formed. The tissue glues most commonly used as of 2003 belong to a group of chemicals known as cyanoacrylates. In addition to speed of use and a low infection rate, tissue glues are gradually absorbed by the body. They are less likely to cause scarring, which makes them a good choice for facial surgery and other cosmetic procedures. They are also often used to close lacerations or incisions in children, who find them less frightening or painful than sutures or staples. Like Steri-strips, however, tissue glues cannot be used on areas of high moisture. They are also ineffective for use on the knee or elbow joints. 

Dressings and drainage devices 
After the incision is closed, it is covered with a dressing of some sort to keep it dry and clean, and prevent infection. Most dressings consist of gauze pads held in place by strips of adhesive tape or ACE bandages. An antibiotic ointment may also be applied to the gauze. A newer type of dressing, called OpSite, is a thin transparent membrane made of polyurethane coated with adhesive. It keeps disease organisms out of the wound while holding a layer of moisture close to the skin. This moist environment keeps scabs from forming and speeds up healing of the incision. OpSite can also be used to hold catheters or drainage tubes in place. It cannot, however, be used for severe (third-degree) burns or deep incisions. 

Some surgical procedures, such as a mastectomy or removal of a ruptured appendix, require the surgeon to insert a drainage device to remove blood, pus, or other tissue fluids from the area of the incision. It is important to prevent these fluids from collecting under the incision because they encourage the growth of disease organisms. The drain may be left in place after the patient leaves the hospital. If so, the patient will need to check and empty the drain daily in addition to general incision care. 
Bard and Parker Knief
Bard and Parker were both surgeons. They invented the surgical knife handle that is still in use today.It is known as a Bard Parker knife handle.They also invented many other surgical instruments which are know as Bard Parker Instruments.
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Very few people know the proper names of surgical instruments. But most were named after someone.We can find these Bard Parker instruments in every operating room in the country

Abdominal incisions 

· Abdominal incisions are based on anatomical principles 

· They must allow adequate assess to the abdomen 

· They should be capable of being extended if required 

· Ideally muscle fibres should be split rather than cut 

· Nerves should not be divided 

· The rectus muscle has a segmental nerve supply 

· It can be cut transversely without weakening a denervated segment 

· Above the umbilicus tendinous intersections prevent retraction of the muscle  
Midline incision

Midline incisions are the commonest approach to the abdomen 

The following structures are divided: 

· Skin 

· Linea alba 

· Transversalis fascia 

· Extraperitoneal fat 

· Peritoneum 

· The incision can be extended by cutting through or around the umbilicus 

· Above the umbilicus the Falciform ligament should be avoided 

· The bladder can be accessed via an extraperitoneal approach through the space of Retzius 

· The wound can be closed using a mass closure technique 

· The most popular sutures are either non-absorbable or absorbable monofilaments 

· At least 1 cm bits should be taken 1 cm apart 

· Requires the use of one or more sutures four times the wound length 

Paramedian incision

· A paramedian incision is made parallel to and approximately 3 cm from the midline 

· The incision transverse: 

· Skin 

· Anterior rectus sheath 

· Rectus - retracted laterally 

· Posterior rectus sheath - above the arcuate line 

· Transversalis fascia 

· Extraperitoneal fat 

· Peritoneum 

· The potential advantages of this incision are: 

· The rectus muscle is not divided 

· The incisions in the anterior and posterior rectus sheath are separated by muscle 

· The incision is closed in layers 

· Takes longer to make and close 

· Had a lower incidence of incisional hernia (when sutures were not so good
Artery forceps is  two-bladed instrument with a handle for compressing or grasping tissues in surgical operations, and for handling sterile dressings, etc.
Artery forceps are surgical instruments used to close ruptured blood vessels. The instrument — also called a hemostat and, more simply, a clamp — is one of modern medicine’s most common tools. Artery forceps are commonly used by combat medics and civilian paramedics to save patients who are in immediate danger of dying from massive blood loss.
Forceps are hinged instruments used to hold an object that’s difficult to grasp in place. There are hundreds of types of forceps used in medicine, from surgery to obstetrics to dentistry. Forceps can commonly be found in the home as tweezers and pliers. Artery forceps, obviously, have a more specialized function. 

Artery clamps usually have two looped, scissor-like handles, a slender but blunt nose, and a lock to ensure the instrument holds its tight grasp on the blood vessel. The lock allows surgeons and medics to leave multiple clamps on a critically bleeding patient. The forceps’ metal teeth, located near the finger loops, slide into place as the instrument’s handles are squeezed together. A doctor has only to shift his or her fingers slightly to unlock the teeth and allow the instrument to release its grip. The forceps’ tips can be either straight or curved.
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There are many types of artery forceps. The Carmalt hemostat is the heaviest and largest, frequently used to seal off major blood vessels. The smaller Kelly forceps can be used for more delicate work. The still-smaller mosquito forceps, also called a Halsted clamp, can close even tinier blood vessels. The Crile forceps, also known as Pean forceps, holds with serrated tips which, somewhat counterintuitively, cause less damage to delicate tissue than the smooth or cross-hatched gripping surfaces found on other clamps. Right angle forceps use a bent tip to reach blood vessels blocked by other tissues.

Artery forceps are commonly made of stainless steel, making them easy to wash and sterilize. They can also be molded out of more durable carbon steel and much lighter titanium. Disposable versions are made of plastic. 

Cauterization
The medical practice or technique of cauterization is a medical term describing the burning of part of a body to remove or close off a part of it in a process called cautery, which destroys some tissue, in an attempt to mitigate damage, remove an undesired growth, or minimize other potential medical harmful possibilities such as infections, when antibiotics are not available. The practice was once widespread and is still used in remote regions of the world such as central Australia for treatment of wounds. Its utility before the advent of antibiotics was effective on several levels:

· useful in stopping severe blood-loss, 

· to close amputations, 

· useful in preventing infections, including complications from septicaemia. 
Actual cautery is a term referring to the white-hot iron—a metal generally heated only up to a dull red glow—that is applied to produce blisters, to stop bleeding of a blood vessel, and other similar purposes.
The main forms of cauterization used today in the first world are electrocautery and chemical cautery—where both are, for example, prevalent in the removal of unsightly warts. Cautery can also mean the branding of a human, either recreational or forced. Accidental burns can be considered cauterization as well.

 Electrocauterization 
Electrocauterization is the process of destroying tissue using heat conduction from a metal probe heated by electric current (much like a soldering iron). The procedure is used to stop bleeding from small vessels (larger vessels being ligated) or for cutting through soft tissue. Unlike electrocautery, electrosurgery is based on generation of heat inside tissue, using electric current passing through the tissue itself.

Electrocauterization is preferable to chemical cauterization because chemicals can leach into neighbouring flesh and cauterize outside of the intended boundaries.
Ultrasonic coagulation and ablation systems are also available.
What is Electrocautery?

Electrocautery is a surgical technique which involves introducing high frequency current to a specific area of the body in order to remove unwanted tissue, seal off blood vessels, or to create a surgical incision. Many surgeons use electrocautery instruments, under the belief that electrocautery is cleaner, safer, and more efficient than many of the alternatives.

The instrument used to perform electrocautery is also known as an electrocautery. An electrocautery uses a very high frequency, usually upwards of 100 kHz, to ensure that the patient's nerves and muscles are not stimulated. Lower frequencies could cause twitching and cramps, which would be a serious problem. Depending on the voltage used, the electrocautery can have varying effects on the patient's body.

Electrocautery can be used to cut through soft tissue to access a surgical site, and it can also be used to seal off bleeding blood vessels during surgery to keep the site clean and reduce blood loss. Electrocautery is also used in ablation, or removal of things like warts, suspected skin cancers, and so forth.

People have been using cauterization in medical treatment for thousands of years, although early forms of cautery were crude; wounds would be sealed with brands heated in the fire, for example. One of the advantages of cauterization is that it gets wound sites clean quickly, killing off many of the bacteria which might try to move in. Recovery from surgeries where electrocautery was used can also be more rapid than recovery from conventional surgeries, and the risk of infection can be reduced.

However, there are some cautions involved when using electrocautery. It is important to use the equipment properly and to keep it in good working order to ensure that only the area of interest is coming into contact with heat or electrical current. If electrocautery is not performed with safe equipment, the patient's body could potentially be burned elsewhere. 

Principles of Electrosurgery / Electrocautery
Electrocautery refers to direct current (electrons flowing in one direction) whereas electrosurgery uses alternating current. During electrocautery, current does not enter the patient’s body. Only the heated wire comes in contact with tissue. In electrosurgery, the patient is included in the circuit and current enters the patient’s body.
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Principles of electricity are relevant in the operating room. The electrosurgical generator is the source of the electron flow and voltage. The circuit is composed of the generator, active electrode, patient, and patient return electrode. Pathways to ground are numerous but may include the OR table, stirrups, staff members, and equipment. The patient’s tissue provides the impedance, producing heat as the electrons overcome the impedance. 

Standard electrical current alternates at a frequency of 60 cycles per second (Hz). Electrosurgical systems could function at this frequency, but because current would be transmitted through body tissue at 60 cycles, excessive neuromuscular stimulation and perhaps electrocution would result.

Because nerve and muscle stimulation cease at 100,000 cycles/second (100 kHz), electrosurgery can be performed safely at “radio” frequencies above 100 kHz. An electrosurgical generator takes 60 cycle current and increases the frequency to over 200,000 cycles per second. At this frequency electrosurgical energy can pass through the patient with minimal neuromuscular stimulation and no risk of electrocution.

Retractor
A retractor is a surgical instrument by which a surgeon can either actively separate the edges of a surgical incision or wound, or can hold back underlying organs and tissues, so that body parts under the incision may be accessed. The two are each available in many shapes, sizes, and styles. The general term retractor usually describes a simple handheld steel tool possessing a curved, hooked, or angled blade fitted with a comfortable handle, that when in place maintains the desired position of a given region of tissue. These simple retractors may be handheld, clamped in situ, or suspended at the end of a robotic arm. The term retractor is also informally used, though, to describe the distinct, hand-cranked devices such as rib spreaders (also known as distractors) with which surgeons may forcefully drive tissues apart to obtain the exposure.

The following is a list of surgical retractors in current use[4]:

· Lahey Retractor 

· Senn Retractor 

· Blair (Rollet) Retractor 

· Rigid Rake 

· Flexible Rake 

· Ragnell Retractor 

· Linde-Ragnell Retractor 

· Davis Retractor 

· Volkman Retractor 

· Mathieu Retractor 

· Jackson Tracheal Hook 

· Crile Retractor 

· Meyerding Finger Retractor 

· Little Retractor 

· Love Nerve Retractor 

· Green Retractor 

· Goelet Retractor 

· Cushing Vein Retractor 

· Langenbeck Retractor 

· Richardson Retractor 

· Richardson-Eastmann Retractor 

· Kelly Retractor 

· Deaver Retractor 

· Parker Retractor 

· Parker-Mott Retractor 

· Roux Retractor 

· Mayo-Collins Retractor 

· U.S. Army Retractor 

· Ribbon Retractor 

· Alm Retractor 

· Self Retaining Retractors 

· Gelpi Retractor 

· Weitlaner Retractor 

· Beckman-Weitlaner Retractor 

· Beckman-Eaton Retractor 

· Beckman Retractor 

· Adson Retractor 

· Balfour Retractor
Wound Care Introduction

A wound is a break in the skin (the outer layer of skin is called the epidermis). Wounds are usually caused by cuts or scrapes. Different kinds of wounds may be treated differently from one another, depending upon how they happened and how serious they are. 

Healing is a response to the injury that sets into motion a sequence of events. With the exception of bone, all tissues heal with some scarring. The object of proper care is to minimize the possibility of infection and scarring.

There are basically 4 phases to the healing process:

Inflammatory phase: The inflammatory phase begins with the injury itself. Here you have bleeding, immediate narrowing of the blood vessels, clot formation, and release of various chemical substances into the wound that will begin the healing process. Specialized cells clear the wound of debris over the course of several days. 

Proliferative phase: Next is the proliferative phase in which a matrix or latticework of cells forms. On this matrix, new skin cells and blood vessels will form. It is the new small blood vessels (known as capillaries) that give a healing wound its pink or purple-red appearance. These new blood vessels will supply the rebuilding cells with oxygen and nutrients to sustain the growth of the new cells and support the production of proteins (primarily collagen). The collagen acts as the framework upon which the new tissues build. Collagen is the dominant substance in the final scar. 

Remodeling phase: This begins after 2-3 weeks. The framework (collagen) becomes more organized making the tissue stronger. The blood vessel density becomes less, and the wound begins to lose its pinkish color. Over the course of 6 months, the area increases in strength, eventually reaching 70% of the strength of uninjured skin. 

Epithelialization: This is the process of laying down new skin, or epithelial, cells. The skin forms a protective barrier between the outer environment and the body. Its primary purpose is to protect against excessive water loss and bacteria. Reconstruction of this layer begins within a few hours of the injury and is complete within 24-48 hours in a clean, sutured (stitched) wound. Open wounds may take 7-10 days because the inflammatory process is prolonged, which contributes to scarring. Scarring occurs when the injury extends beyond the deep layer of the skin (into the dermis).
Wound Care Signs and Symptoms

· Scrapes and abrasions are superficial (on the surface). The deeper skin layers are intact, and bleeding is more of a slow ooze. They are usually caused by friction or rubbing against an abrasive surface. 

· Lacerations (cuts) go through all layers of the skin and into the fat or deeper tissues. Bleeding may be more brisk or severe. Severe blows by a blunt object, falls against a hard surface, or contact with a sharp object are the most common causes of lacerations. 

· Puncture wounds are generally caused by a sharp pointed object entering the skin. Most common examples are stepping on a nail, getting stuck with a needle or a tack, or being stabbed with a knife. Bleeding is usually minimal, and the wound may be barely noticeable. 

· Human bites and animal bites can be puncture wounds, lacerations, or a combination of both. These wounds are always contaminated by saliva and require extra care.
WOUND DRESSING
Wound dressing means  therapeutic or protective material applied to a wound. A dressing is an adjunct used by a person for application to a wound to promote healing and/or prevent further harm. A dressing is designed to be in direct contact with the wound, which makes it different from a bandage, which is primarily used to hold a dressing in place. Some organisations classify them as the same thing (for example, the British Pharmacopoeia) and the terms are used interchangeably by some people. Dressings are frequently used in first aid and nursing.

Core purposes of a dressing

A dressing can have a number of purposes, depending on the type, severity and position of the wound, although all purposes are focused towards promoting recovery and preventing further harm from the wound. Key purposes of are dressing are:

· Stem bleeding - Helps to seal the wound to expedite the clotting process 

· Absorb exudate - Soak up blood, plasma and other fluids exuded from the wound, containing it in one place 

· Ease pain - Some dressings may have a pain relieving effect, and others may have a placebo effect 

· Debride the wound - The removal of slough and foreign objects from the wound 

· Protection from infection and mechanical damage, and 

· Promote healing - through granulation and epithelialisation.

Various types of dressings can be used to accomplish different objectives including:

· Controlling the moisture content, so that the wound stays moist or dry, 

· Protecting the wound from infection, 

· Removing slough, and 

· Maintaining the optimum pH and temperature to encourage healing.
Bandages are used for a variety of reasons. A bandage can be used to hold a dressing in place over an open wound. It can be used to apply direct pressure over a dressing to assist in controlling bleeding. Bandages can also be used to prevent or reduce swelling and they can provide support for a joint or extremity. 

A bandage should be clean, but it does not need to be sterile since it does not come in direct contact with an open wound. 

There are four basic types of bandages. 

1) Roller bandages come in a variety of lengths and widths to accommodate various parts of the body. You would want to apply a 1-inch width bandage on a finger or toe wound, while a four or six-inch width bandage would be more appropriate to wrap an ankle or knee injury. Some roller bandages are made of self-adhering material, which is slightly elastic and gauzelike to conform to the body. They are easier to apply and can be used for a variety of injuries. Gauze rollers are more rigid as they are made of cotton and contain no elasticity. Also available are elastic roller bandages. This type of roller bandage is not usually applied to a wound dressing. Rather, they are to be used for injuries requiring compression such as a sprain or contusion. In an emergency situation that calls for a roller bandage when none are available, strips of torn cloth, sheet or other like material can be used. 

2) Triangular bandages are normally made of cotton and cut in the shape of a triangle. This type of bandage can be applied in two ways. Fully opened this type of bandage can be used as an arm sling. The triangular can also be used as a cravat. A binder placed around a victim¡¦s body to stabilize an injured arm in a sling, or to hold splints in place. It may be applied evenly over a dressing to supply pressure to a wound as well. 

3) Adhesive tape is available in various lengths and widths. Adhesive tape is primarily used to secure roller bandages or small dressings in place. Some people are allergic to adhesive. In these instances using paper tape or special hypoallergenic tape would be required. 

4) Adhesive strips come in handy for small cuts and abrasions. This item can be used as a combination dressing and bandage. 

Surgical suture
Surgical suture is a medical device used to hold body tissues together after an injury or surgery. They generally consist of a needle with an attached length of thread.

Traumatic needles are needles with holes or eyes which are supplied to the hospital separate from their suture thread. The suture must be threaded on site, as is done when sewing at home. Atraumatic needles with sutures comprise an eyeless needle attached to a specific length of suture thread. The suture manufacturer swages the suture thread to the eyeless atraumatic needle at the factory. There are several advantages to having the needle pre-mounted on the suture. The doctor or the nurse or odp does not have to spend time threading the suture on the needle. More importantly, the suture end of a swaged needle is smaller than the needle body. In traumatic needles with eyes, the thread comes out of the needle's hole on both sides. When passing through the tissues, this type of suture rips the tissue to a certain extent, thus the name traumatic. Nearly all modern sutures feature swaged atraumatic needles.

There are several shapes of surgical needles, including:

· straight 

· half curved or ski 

· 1/4 circle 

· 3/8 circle 

· 1/2 circle 

· 5/8 circle 

· compound curve 

Needles may also be classified by their point geometry; examples include:

· taper (needle body is round and tapers smoothly to a point) 

· cutting (needle body is triangular and has a sharpened cutting edge on the inside) 

· reverse cutting (cutting edge on the outside) 

· trocar point or tapercut (needle body is round and tapered, but ends in a small triangular cutting point) 

· blunt points for sewing friable tissues 

side cutting or spatula points (flat on top and bottom with a cutting edge along the front to one side) for eye surgery
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Surgical needles which form 3/8th of a circle, in different sizes.
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Surgical needles which are semicircular, in different sizes.
U.S.P. Needle Pull Specifications
	U.S.P.
	Average Minimum
	Individual Minimum

	Suture Size
	(kgf)
	(kgf)

	11-00
	0.007
	0.005

	10-00
	0.014
	0.01

	9-00
	0.021
	0.015

	8-00
	0.05
	0.025

	7-00
	0.08
	0.04

	6-00
	0.17
	0.08

	5-00
	0.23
	0.11

	4-00
	0.45
	0.23

	3-00
	0.68
	0.34

	2-00
	1.1
	0.45

	0
	1.5
	0.45

	1
	1.8
	0.6

	2+
	1.8
	0.7


SUTURE MATERIALS AND TECHNIQUES
Before repair of wounds or lacerations is initiated, a thorough evaluation of the patient must be completed. Wound characteristics, anatomic site, and underlying conditions affect the management of every wound. It is important to keep in mind that all wounds can be potentially life-threatening, therefore initial attention should be directed at maintaining the patients ABC's and the stabilizing their vital signs.

A. REQUIRED EQUIPMENT

1. SUTURE MATERIALS: There are several criteria that must be met before a particular suture material can used. A good suture material must have tensile strength to resist breakage, good knot security, and workability in handling, low tissue reactivity, and the ability to resist bacterial infection. The two main classes of suture materials are: 1) absorbable and 2) non-absorbable.

a. ABSORBABLE: Those that are absorbed or digested by the body cells and tissue fluids in which they are embedded during and after the healing processes.

SURGICAL GUT: The most commonly used absorbable suture material. Derived from the small intestine of healthy sheep. It is uniformly fine-grained and possesses great tensile strength and elasticity. 

DEXON (POLYGLYCOLIC ACID): Widespread absorbable suture material of a synthetic, braided polymer. Dexon has low rate of reactivity and infection rate, and has excellent knot security and tensile strength. A drawback of Dexon is its high friction that binds and snags when wet. 

CHROMIC SUTURE MATERIAL: Chromic suture materials have undergone various intensities of tanning with the salt of chromic acid to delay the tissue absorption time. Typical examples of chromic suture and absorption times are: 

· Type A: Plain, 10 days 

· Type B: Mild chromic, 20 days 

· Type C: Medium chromic, 30 days 

· Type D: Extra chromic, 40 days 
b. NON-ABSORBABLE: Those suture materials that can not be absorbed by the body cells or fluids.

NYLON (ETHILON): Of all the non-absorbable suture materials, monofilament nylon is the most commonly used in surface closures. It has minimal tissue reactivity and resists inflections greater when compared to braided suture materials. It has a high tensile strength that ensures wound security. The disadvantage of nylon is the difficulty in achieving good knot security. Because of this at least 4-5 "throws" (knots) are required to achieve a secure knot. 

PROLENE: Polymer polypropylene (Prolene) appears to be stronger then nylon and has better overall wound security. However, it has a greater memory (returns to its packaging shape) and is more difficult to work with. 

BRAIDED: These include cotton, silk, braided nylon and multifilament Dacron. Until the advent of synthetic fibers, silk was the mainstay of wound closure. It is the most workable and has excellent knot security. Disadvantages: high reactivity and infection due to the absorption of body fluids by the braided fibers. 

b. SUTURE SIZES: The size of suture material is measured by its width or diameter and is vital to proper wound closure. As a guide the following are specific areas of their usage:

· and 2-0: Used for high stress areas requiring strong retention, i.e. - deep 

· fascia repair 

· 3-0: Used in areas requiring good retention, i.e. - scalp, torso, and hands 

· 4-0: Used in areas requiring minimal retention, i.e. – extremities. Is the most common size utilized for superficial wound closure. 

· 5-0: Used for areas involving the face, nose, ears, eyebrows, and eyelids. 

· 6-0: Used on areas requiring little or no retention. Primarily used for cosmetic effects. 

c. SURGICAL NEEDLES: There are a variety of needles for wound closure. Curved needles have two basic configurations; tapered and cutting. For wound and laceration care, the reverse cutting needle is used almost exclusively. It is made in such a way that the outer edge is sharp so as to allow for smooth and atraumatic penetration of tough skin and fascia. Tapered needles are used on soft tissue, such as bowel and subcutaneous tissue, or when the smallest diameter hole is desired.

d. SURGICAL INSTRUMENTS: It is not necessary to have large numbers of instruments for emergency wound care. Wounds and lacerations can be managed with the following instruments:

NEEDLE HOLDERS: Needle holders come in various sizes and shapes, but for most lacerations a standard size 4" will complete the task. For larger, deeper wound closures a larger needle and needle holder may be required. 

FORCEPS: Grasping and controlling tissue with forceps is essential to proper suture placement. However, whenever force is applied to skin or other tissues, inadvertent damage to cells can occur if an improper instrument or technique is used. Be gentle when grasping tissue, and never fully close the jaws on the skin. 

SCISSORS: There are three types of scissors that are useful in minor wound care. 

1. IRIS SCISSORS: Iris scissors are predominantly used to assist in wound debridement and revision. These scissors are very sharp and are appropriate in situations that require very fine control. They are very delicate and are not recommended for cutting sutures. However, when very small sutures require removal they can be use. 

2. DISSECTION SCISSORS: Used for heavier tissue revision as necessary for wound undermining. 

3. SUTURE REMOVAL SCISSORS: Standard 6-inch, single blunt-tip, suture scissors are most useful for cutting sutures, adhesive tape, and other dressing materials. Because of their size and bulk, these scissors are very durable and practical. 

HEMOSTATS: Hemostats have three functions in minor wound care: clamping small blood vessels for hemorrhage control, grasping and securing facia during debridment, and are an excellent tool for exposing, exploring and visualizing deeper areas of the wound. 

KNIFE HANDLES AND BLADES: The knife handle holds the blade and is used in the debridment and excisions during wound revision. Common blades are the #10 blade (used for large excisions), #15 blade (small, versatile and well suited for precise debridement and wound revision), and the #11 blade (ideal for incision and drainage of superficial abscesses and the removal of very small sutures). 

e. ANESTHETIC AGENTS: Prior to suturing of wounds a thorough understanding of the properties of anesthetic solutions and injection techniques is required. The choice of anesthetics and techniques are individualized for every patient in relationship to severity of wounds, location of wounds, and allergic reactions; which could lead to anaphylactic shock.
WOUND EVALUATION: In most circumstances wounds penetrating the epidermis and dermis, with involvement of subcutaneous fat will require suturing. Before suturing take in to account the following factors:

Time of incident - most wounds will not be closed if 12 hours have past from time of injury. 

· Size of wound. 

· Depth of wound. 

· Tendon/nerve involvement. 

· Bleeding at site. 

 CONTRAINDICATIONS

1. If there is reddening and edema of the wound margins 

2. Infection manifested by discharge or pus 

3. Persistent fever or toxemia 

4. Puncture wounds or animal bite 

5. Tendon, verve, or vessel involvement 

6. Any wound more than 12 hours old. With the exception of the face and hands 

CLOSURE TYPES: There are three types of closure when determining wound repair: primary closure, secondary closure, and tertiary closure (delayed).

PRIMARY CLOSURE (PRIMARY INTENTION): Primary closure can only be done on lacerations that are relatively clean and minimally contaminated, with minimal tissue loss. Repair is usually necessary within 8-12 hours from the time of injury. 

SECONDARY CLOSURE (SECONDARY INTENTION): Skin ulceration, abscess cavities, punctures, animal bites, and large tissue losses are often best left to heal by secondary intention. They are not primarily closed with sutures but are allowed to gradually heal by granulation of the epithelial tissues and then sutured as required. 

TERTIARY CLOSURE (DELAYED PRIMARY CLOSURE): These are wounds that are too contaminated to close primarily. Wounds that fall into this category are often older, excessively contaminated with soil, feces (caused by human or animal bites), or the result of high-velocity missiles wounds. Once casuistry effects or infection have passed (4 to 5 days), normal closure can take place. 

SUTURE PROCEDURES

· Apply the needle to the needle driver approximately one quarter the distance from the blunt end of the needle. 

· The needle should enter the skin with a 1/4-inch bite from the wound edge at a 90-degree angle. 

· Release the needle from the needle driver and reach into the wound and grasp the needle with the needle driver and pull it free so that you have enough suture material to enter the opposite side of the wound. 

· Use the forceps and lightly grasp the skin edge and arc the needle through the opposite edge inside the wound edge taking equal bites. 

· Release the needle and grasp the portion of the needle protruding from the skin with the needle driver. Pull the needle through the skin until you have approximately 1 to 1/2-inch suture strand protruding form the bites site. 

· Release the needle from the needle driver and wrap the suture around the needle driver two times. 

· Grasp the end of the suture material with the needle driver and pull the two lines across the wound site in opposite direction (this is one throw). 

· Do not position the knot directly over the wound edge. 

· Repeat 3-4 throws to ensuring knot security. On each throw reverse the order of wrap. 

· Cut the ends of the suture 1/4-inch from the knot. 

· The remaining sutures are inserted in the same manner. 

SUTURE REMOVAL

· TIME FRAME FOR REMOVING SUTURES: Times will vary according to the location and depth of the wound. However, the average time frame is 7-10 days after application. The following general rules can be sued in deciding when to remove sutures: 

· FACE: 4-5 days. 

· BODY & SCALP: 7 days. 

· SOLES, PALMS, BACK OR OVER JOINTS: 10 days 

· Any suture with pus or signs of infections should be removed immediately. 

· Once MO determines that the sutures should be removed, a suture removal kit, consisting of scissors and a pair of tweezers is utilized to remove the sutures. 

· Using the tweezers, grasp the knot and snip the suture below the knot with the scissors as close as possible to the skin. 

· Pull the suture line through the tissue and place on a 4x4. 

· Once all sutures have been removed count the sutures. 

· The number of sutures needs to match the number indicated in the patient's health record. 
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