EMERGENCY SURGICAL CARE IN DISASTER SITUATIONS

These guidelines have been extracted from the Wid@uadSurgical Care at the District Hospital
(SCDH),which is a part of the WHMntegrated Management on Emergency and Essentrgical Care
(IMEESC) tool kit.

The following materials relevant to country's disasituation should be taken from the IMEESC tool:

Best practice protocols for Clinical Procedurese8adisaster planning, trauma team responsilslitie
hand hygiene, operating room, and anaesthesia dis¢échostoperative management, application of
cast and splints, cardiac life support, airway nganaent),

Needs assessment

Essential Emergency Equipment List

Details of anaesthesia, gunshot and landmine egun chapters 13, 14, 17 and 18, in SCDH
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Antibiotic Prophylaxis

Antibiotic prophylaxis is different from antibioticeatment.
Prophylaxis is intended to prevent infection odézrease the potential for infection. Iti$ no
intended to prevent infection in situations of greasntamination.
Consider using prophylaxis:
- For traumatic wounds which may remjuire surgical intervention
- When surgical intervention will delayed for more than 6 hours.

Use therapeutic doses if infection is present orkely:

Administer antibiotics prior to surgery, within tRehours before the skin is cut, so that tissuelsev
are adequate during the surgery
More than one dose may be given if the procedul@ig (>6 hours) or if there is significant blood
loss.
The use of topical antibiotics and washing woundh antibiotic solutions araot recommended
Use antibiotic prophylaxis in cases where there are
1. Biomechanical considerations that increaseisikeof infection:
- Implantation of a foreign body
- Known valvular heart disease
- Indwelling prosthesis
2. Medical considerations that compromise theihgaapacity or increase the infection risk:
- Diabetes
- Peripheral vascular disease
- Possibility of gangrene or tetanus
- Immunocompromised state
3. High-risk wounds or situations:
- Penetrating wounds
- Abdominal trauma
- Compound fractures
- Wounds with devitalized tissue
- Lacerations greater than 5 cm or stellate laceratio
- Contaminated wounds
- High risk anatomical sites such as hand or foot
- Biliary and bowel surgery.
Use intravenous (V) antibiotics for prophylaxisalean surgical situations to reduce the risk of
postoperative infection, since skin and instrumeamnésnever completely sterile.
For the prophylaxis of endocarditis in patientswvkihown valvular heart disease:
- Oral and upper respiratory procedures: givexaailin 3 g orally, 1 hour before surgery
and 1.5 g, 6 hours after first dose
- Gastrointestinal and genitourinary pahes: give ampicillin 3 g, 1 hour before surgery

andgentamicin 1.5 mg/kg intramuscularly (IM) or IV (mimum dose 80 mg), 30 minutes before
surgery.
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Antibiotic Treatment

When a wound is extensive and more than 6 hoursyoldshould consider it to be colonized with
bacteria, and use therapeutic doses and regimens.

Penicillin and metronidazole provide good coverage are widely available.

Monitor wound healing and infection regularly.

Make use of culture and sensitivity findings if yreae available.

Continue therapeutic doses of antibiotics for 5aysd

Tetanus Prophylaxis

Active immunization with tetanus toxoid (TT) pre¥gtetanus and is given together with diphtheria
vaccine (TD).
Women should be immunized during pregnancy to preneonatal tetanus. Childhood immunization
regimes include diphtheria, pertussis and tetanus.
- Individuals who have not received three dosestahtes toxoid are not considered immune and
require immunization.
A non-immune person with a minor wound can be imizeohif the wound is tetanus prone; give both
TT or TD and tetanus immune globulin (TIG).
A non-immunized person will require repeat immutizza at six weeks and at six months to complete
the immunization series.
Examples of tetanus prone wounds include:
- Wounds contaminated with dirt or faeces
- Puncture wounds
- Burns
- Frostbite
- High velocity missile injuries.
Give prophylactic antibiotics in cases of woundtemmnation
Immunize the non-immune patient against tetanuls tetanus toxoid and give immune
globulin if the wound is tetanus prone.

Tetanus prophylaxis regime

Clean wounds Moderate risk ightisk
Immunized and booster within 5 years Nil Nil IN
Immunized and 5-10 years Nil TTorTD TwWaD
since booster
Immunized and >10 years TTorTD TTorTD TTorTD
since booster
Incomplete immunization TTorTD TTorTD TTorTD
or unknown and TIG and TIG

Do not give TIG if the person is known to have hativo primary doses of TT or T
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Failure of Normal Methods of Sterilization

Failure of an autoclave or a power supply may solydaterrupt normal sterilization procedures.
If an extra set of sterile equipment and drapesat@vailable, the following “antiseptic techniguall
allow some surgery to continue.

1. Immerse towels and drapes for 1 hour in a reliabléseptic such as aqueous chlorhexidine, wring
them out and lay them moist on the skin of thegpeti

2. Treat gauze packs and swabs similarly, but rinemtim diluted (1: 1000) chlorhexidine solution
before using them in the wound. From time to timarty the operation, rinse gauze in use in this
solution.

3. Immerse instruments, needles, and natural sututeriaa in strong antiseptic for 1 hour and rinse
them in weak antiseptic just before use

Cleaning, Disinfection and Sterilization
Disinfection

Disinfectant solutions are used to inactivate anfigdtious agents that may be present in blood or
other body fluids.

They must always be available for cleaning worlsngaces, equipment that cannot be autoclaved
and non-disposable items and for dealing with goijages involving pathological specimens or
other known infectious material.

Needles and instruments should routinely be soakadhemical disinfectant for 30 minutes
before cleaning.

Disinfection decreases the viral and bacterial earof an instrument, but doeet clean debris

from the instrument or confer sterility.

The purpose of disinfection is to reduce the rskhbse who have to handle the instruments
during further cleaning.

Reusable needles must always be used with greatAtier use, they should be placed in a
special container of disinfectant before being méehand sterilized.

Thick gloves should be worn when needles and shatpuments are being cleaned.

There are many disinfectant solutions, with varyilegrees of effectiveness. In most countries, the
most widely available disinfectant is sodium hypodte solution (commonly known as bleach or
chlorog, which is a particularly effective antiviral digectant solution.

To ensure effective disinfection, follow the maraitaer’s instructions or any other specific
guidelines that have been given and dilute the @oinated solution to the correct working strength.
It is important to use all disinfectant solutionghin their expiry date as some solutions, such as
hypochlorite, lose their activity very quickly.

All disinfectants have what is known as a “contaoe”, which means that they must be left in
contact with an infectious agent for a certain @ef time to ensure that it is completely
inactivated. However, some disinfectants are thérasenactivated by the presence of organic
material and so higher concentrations of disinfeicéend longer contact times must be used in
certain situations, such as a large spill of irdddblood.

Linen soiled with blood should be handled with giexand should be collected and transported in
leak-proof bags.

Wash the linen first in cool water and then disttfeith a dilute chlorine solution. Then wash it
with detergent for 25 minutes at a temperature téast 71°C.
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Sterilization

The methods of sterilization in common use are:
1. Autoclaving or steam sterilization
2. Exposure to dry heat
3. Treatment with chemical antiseptics.
1. Autoclavmg
Autoclaving should be the main form of sterilizatiat the district hospital.
Before sterilizing medical items, they must firg @isinfected and vigorously cleaned to remove
all organic material. Proper disinfection decreabesrisk for the person who will be cleaning the
instruments.
Sterilization of all surgical instruments and suggls crucial in preventing HIV transmission. All
viruses, including HIV, are inactivated by steaerifization (autoclaving) for 20 minutes at
121°C-132°C or for 30 minutes if the instrumentsiarwrapped packs.
Appropriate indicators must be used each time tovdhat sterilization has been accomplished. At
the end of the procedure, the outsides of the paickstruments should not have wet spots, which
may indicate that sterilization has not occurred.
2. Dry heat
If items cannot be autoclaved, they can be stedlizy dry heat for1l-2 hours at 170°C.
Instruments must be clean and free of grease .or oil
However, sterilizing by hot air is a poor altermatio autoclaving since it is suitable only for alet
instruments and a few natural suture materials.
Boiling instruments is now regarded asuameliable means of sterilizationand is not
recommended as a routine in hospital practice.

3. Antlseptlcs
In general, instruments are no longer stored midiguntiseptic. However, sharp instruments, other

delicate equipment and certain catheters and tcdrede sterilized by exposure to formaldehyde,

glutaral (glutaraldehyde) or chlorhexidine.

If you are using formaldehyde, carefully clean #@gipment and then expose it to vapour from

paraformaldehyde tablets in a closed contained&hnours. Ensure that this process is carried out

correctly.
Glutaral is a disinfectant that is extremely effeetagainst bacteria, fungi and a wide range of

viruses. Always follow the manufacturer’s instrocis for use.

Waste disposal in clinical procedures at
resource limited health care facility

It is essential for the hospital to have protodalsdealing with biological waste and contaminated
materials. All staff must be familiar with them aotow them.

All biological wastemust be carefully stored and disposed of safely.

Contaminated materialssuch as blood bags, dirty dressings and dispos&ieléles are potentially
hazardous and must be treated accordingly.

If biological waste and contaminated materialsraredisposed of properly, staff and members of the
community could be exposed to infectious matemal become infected.
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The disposal obio hazardous materialsis time consuming and expensive, so it is important
separate non-contaminated material such as wagé, gEckaging and non-sterile but not
biologically contaminated materials.

Only 15% to 20% of medical waste is considereddinbe:s.

Makeseparate disposal containeravailable where waste is created so that stafsoanthe waste as
it is being discardedA three colour coding systenwith black for non infectious wasteed or
yellow for infectious and for sharps is recommended.

Organize thingsin a way to discourage the need for people tonlmntact with contaminated waste.

All infected waste should then be treated ofbam sterilization or high temperature incineration
equipped with emission control devices. Whenevasifde plastic material such as syringes or blood
bags should not be incinerated.

Burying waste is the only option in some areas @&t controlled landfill exists. If this is thesea
you should do as much as possible to protect thgrgusite to prevent access and to avoid
environmental pollution, especially for undergrownater sources.

Prior to burying for safetinfected waste can be disinfectelly soaking in a 0.5% hypochlorite

solution for at least 30 minutes.

Do not mix wastehemicals unless you are certain that a chemical reactiimuat take place. This

is essential to prevent any unwanted or dangeeardions between the chemicals, which could
endanger laboratory staff. Always follow local gelides on the disposal of waste chemicals to ensure
that chemical contamination of the surrounding land/ater supply does not occur.

Provide asafe system for getting rid of disposable itemsuch as scalpel blades or needles. The risk
of injury with sharp objects increases with theatise they are carried and the amount they are
manipulated.

A container for thesafe disposal of sharp objectshould be:

o Well labelled

o0 Puncture proof

o0 Watertight

0 Break resistant (a glass container could breakpamgide a serious hazard to the person
cleaning up the mess)

Opening large enough to pass needles and scagmEdylbut never large enough for someone

to reach into

Secured to a surface, such as a wall or countendure stability during use

o Removable for disposal.

0 These containers must then be disposed of sdféigy can be steam sterilized, then shredded
and disposed of to a controlled land fill with meipal waste, encapsulated in a pit or any
other options according to national protocols apyped by the public health department and
ministry of environment.)

o

(@)

Health-care workers and waste handlers should preéective equipment such as gloves, apron,
mask and be immunized against HBV.
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A budget line for a safe waste management shougystematically included when planning a

medical activity.
References
- WHO Surgical Care at the District Hospital Manu@03
- WHO Management of Solid Health-Care Waste at Pryridgralth-Care Centres : a decision-making guide5200

Resuscitation
Haemorrhage

External bleeding can be controlled, usually witksgure.

Bleeding into body cavities may be apparent ongrlafor example, when the circulation has been
restored and the rise in blood pressure causesaieeing and a second fall in blood pressure.

Shock
Shock is a pathological, life threatening conditimrvhich the oxygen supply to the tissues of tbdybfails.
The cause is usually one of the following:
Hypovolaemia (bleeding)
- the circulating volume is reduced by loséloiod or other fluid (e.g. burn transudate).
- Rapid fluid replacement, starting with normsaline or Hartmann'’s solution, should restore
the circulation towards normal.
Sepsis
- the circulating volume may be normal, but bloodsptee is low and tissue circulation is
inadequate.
- Support the circulation with volume infusion, butmay not respond as in hypovolaemic
shock.
Acute anaphylaxis: from allergy or drug reaction
- give epinephrine and intravenous fluids.
Neurogenic (after spinal trauma)
- the heart rate is often low and atropine anddfuwill be helpful.
Heart failure (left ventricular failure).

Recognlze shock by:
Tachycardia (may be the only sign in a child)
Thready pulse
Narrow pulse pressure: e.9.110/70 becomes 95/75
Cold hands and feet
Sweating, anxious patient
Breathlessness and hyperventilation
Confusion leading to unconsciousness

Unconsciousness

Unconsciousness may have many causes including:
- Head injury
- Hypoglycemia
- Ketoacidosis
- Cerebrovascular event

WHO/EHT/CPR 2005, formatted 2009 Best practice guidelines isaditer situations 7



@

- Hypoxia

- Hypotension

- Hypertension and eclampsia
- H1V infection

- Drug intoxication.

Assess the response to stimuli, look at the pupilgally and re-examine them later to follow

progress. Look for unequal pupils or other localigsigns that may show intracranial haematoma
developing.

In many instances, you may attend to and stabditer systems first and await the return of
consciousness as cerebral perfusion and oxygenatfmoves.

After cardiac arrest, a patient who initially hadefd dilated pupils may show smaller pupils after
effective CPR. This indicates that a favorable oote may be possible.

The supine unconscious patient with a full stomiadt grave risk of regurgitation and aspiratioe du
to the unprotected airway. However, if a comatoatept has a clear airway and vital signs are
normal:

- Avoid intubation as this will involve drug adminigtion and complicate the subsequent diagnosis
- Nurse the patient in the recovery position

- Monitor the airway and await progress and diagn@sgure 13.4).

During CPR, ask yourself: is the patient responditfgnot, why not?

T ; ‘ T —[—]—‘] [ airway

Figure 13.4
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Wound Management

Surgical wounds can be classified as follows:
- Clean
Clean contaminated: a wound involving normal bubczed tissue
Contaminated: a wound containing foreign or infdateaterial
Infected: a wound with pus present.
Close clean wounds immediately to allow healingpbgnary intention
Do not close contaminated and infected wounds, but l&@e® open to heal by secondary intention
In treating clean contaminated wounds and cleamasthat are more than six hours old, manage
with surgical toilet, leave open and then closdd@rs later. This is delayed primary closure.

Factors that affect wound healing and the potentialor infection

Patient:
- Age
- Underlying illnesses or disease: consider anenmdeties or immunocompromised
- Effect of the injury on healing (e.g. devasculatiiza)

Wound:
- Organ or tissue injured
- Extent of injury
- Nature of injury (for example, a laceration will hdess complicated wound than a crush

injury)

- Contamination or infection
- Time between injury and treatment (sooner is better

Local factors:
- Haemostasis and debridement
- Timing of closure

Wound: Primary repair
- Primary closure requires that clean tissue is apprated without tension.
Injudicious closure of a contaminated wound wilhmiote infection and delay healing.
Essential suturing techniques include:
Interrupted simple
Continuous simple
Vertical mattress
Horizontal mattress
Intradermal.
Staples are an expensive, but rapid, alternatigitiores for skin closure.
The aim with all techniques is to approximate tloaad edges without gaps or tension.
The size of the suture “bite” and the interval bedw bites should be equal in length and proportiona
to the thickness of tissue being approximated.
As suture is a foreign body, use the minimal sizé @amount of suture material required to close the
wound
Leave skin sutures in place for 5 days; leave titerss in longer if healing is expected to be stime
to the blood supply of a particular location or gagient’s condition
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If appearance is important and suture marks unaalkep as in the face, remove sutures as early as 3

days. In this case, re-enforce the wound with soes.
Close deep wounds in layers, using absorbableesutar the deep layers.
Place a latex drain in deep 00zing wounds to prielv@amatoma formation.

Wound: Delayed primary closure
Irrigate clean contaminated wounds; then pack tbpan with damp saline gauze.
Close the wounds with sutures at 2 days.
These sutures can be placed at the time of wouigdtion or at the time of wound closure

Wound: Secondary healing
To promote healing by secondary intention, perfarmund toilet and surgical
debridement

1. Surgical wound toilet involves:
- Cleaning the skin with antiseptics
- lrrigation of wounds with saline
- Surgical debridement of all dead tissue and foreimgitter. Dead tissue
does not bleed when cut.
2. Wound debridement involves:
- Gentle handling of tissues minimizes bleeding.
- Control residual bleeding with compression, ligatar cautery.
- Dead or devitalized muscle is dark in color, seésily damaged and does not contract when
pinched.
- During debridement, excise only a very thin margfiskin from the wound edge (Figure 5.1).

1. Systematically perform wound toilet and surgicabriiement, initially to the superficial layers of
tissues and subsequently to the deeper layersré@sdgu2, 5.3).

2. After scrubbing the skin with
soap and irrigating the wound
with saline, prep the skin with
antiseptic.

3. Do notuse antiseptics within
the wound.

4. Debride the wound
meticulously to remove any

loose foreign material such as| o A
dirt, grass, wood, glass or Figure 5.2 Figure 5.3 *»
clothing.

5. With a scalpel or dissecting

scissors, remove all adherent foreign material@loith a thin margin of underlying tissue and then

irrigate the wound again.

Continue the cycle of surgical debridement anchealrigation until the wound is completely clean.

Leave the wound open after debridement to alloviiingéy secondary intention.

Pack it lightly with damp saline gauze and cover placked wound with a dry dressing.

Change the packing and dressing daily or more oftin@ outer dressing becomes damp with blood

or other body fluids.

10. Large defects will require closure with flaps omsgrafts but may be initially managed with saline
packing

©xo~NOe
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Evaluation

Treatment
1.

ok

N o

Nall bed injuries

. Administer tetanus toxoid and antibiotics. Obtaknays to check
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Hand Lacerations

Treat lacerations promptly with careful evaluataehridement and lavage

Close wounds only when clean, using suture, spadasa healing oskin grafts
After injury, elevate the hand to control swelliagd begin motion early

Nail bed injuries require special treatment

Treat open injuries of the hand promptly. Perforlocal
examination to check circulation, sensation andomfanction.
Gently examine the wound using aseptic techniquietermine if
it is clean or contaminated. A contaminated woumnta@ins foreign
material and crushed or dead tissue.

Debride and lavage all wounds in the operating roommergency
area. If alocal anaesthetic is needed, use 186dide without
epinephrine.

underlying bones and joints. Figure 18.35

Stop bleeding by compression with sterile gauzeetfessary,

extend the wound, being careful not to cross si@ases in the palm or digits. Remove all foreign
material and devitalized tissue, lold not excise any skin unless it is dead.

If the wound is clean, repair extensor tendonsiotiflexor tendons or nerves.

Close a clean wound over a drain using interruptedres if there is no tension on the skin. If the
wound is contaminated, delay closure until afteeeond debridement. Wounds less than 1 cm square
will granulate spontaneously. Use skin grafts &gér wounds, which will not close without skin
tension.

Cover the hand with sterile gauze and a compresbessing. (Figure18.35)

Apply a plaster splint to hold the wrist in 20 degs of extension, with the metacarpophalangedisjoin
in 90 degrees of flexion and the interphalangeatgan full extension. Keep the fingertips exposed
unless they are injured.

To control oedema, elevate the limb for the firsel, either by attachment to an overhead frame or
by the use of a triangular sling. (Figure18.36)

. Begin active exercises as soon as possible andantge wound in 2— 3 days to remove drains

—

Subungual haematoma causes severe pain resuling &rcollection of
blood deep under the nail. This can be seen askaeathto black collection
beneath the nalil.

To relieve pain, make one or two small holes inrith# with a hot safety
pin or the tip of sterile number 11 scalpel blade.

If not repaired, lacerations of the nail bed magulein lasting nail
deformity. Remove the nail and, after debridememnt kvage, repair the
laceration using fine suture.

If possible, replace the nail over the sutureédaiion until it heals and &
new nail has begun to grow.

Figure 18.36
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Specific Lacerations and Wounds

Lacerations may be associated with neurovasculather serious injury; a complete examination is
required to identify injuries that are not immedigtobvious.
Minor problems are important because mismanageo@nltead to major detrimental consequences.

Blood vessels, nerves and tendons

Assess the function of tendons, nerves and bloesele distal to the laceration.

Ligate lacerated vessels whether or not they agednhg, as the vessels which are not bleeding mmay d
So at a later time.

Large damaged vessels may need to be divided betvwgatures. Before dividing these larger vessels
or an end artery, test the effect on the distalutation by temporary occlusion of the vessel.

Loosely oppose the ends of divided nerves by imgedne or two sutures through the nerve sheath.
Similarly fix tendon ends to prevent retractione$h sutures should be long enough to assist in
tendon or nerve identification at a subsequentquore.

Formal repair of nerves and flexor tendons is mgent and is best undertaken later by a qualified
surgeon.

Facial Lacerations

It is appropriate to manage most facial woundfiendutpatient department.
Clean the skin with soap and water, while protecthre patient’s eyes.
Irrigate the wound with saline.

Preserve tissue, especially skin, but remove adiigm material and all obviously devitalized tissue
Close with simple monofilament non-absorbable sgwf 4/0 or 5/0. Reinforce the skin closure with
skin tapes. To avoid skin marking, remove sututesta 5 days.

If the wound is contaminated, give prophylacticlaintics to prevent cellulitis.

Large facial wounds or wounds associated with éideas require referral for specialized care after
primary management.

Arrest obvious bleeding, clean wounds and remoM@iign material.

Tack the wound edges in place with a few monofilanseitures after the wound is packed with a
sterile saline dressing.

Lip Lacerations

Small lacerations of the buccal mucosa do not reguituring. {:’ S \b.
Advise the patient to rinse the mouth frequentbytipularly after meals. Ty e E
Local anaesthesia is adequate for lacerationgithegquire suturing. s SRR wz-

{

For good cosmesis, proper anatomical alignmertte¥ermillion border is
essential. To achieve this alignment, place ths $titch at the border
(Figure 5.8). This region may be distorted by twelBng caused by local
anaesthetic or blanched by adrengls®to assure accuracy, premark the vermillon boxitera pen.

Agure 5.8
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After the initial suture is inserted, repair thetref the

wound in layers, starting with the mucosa and
progressing to the muscles and finally the skire Us
interrupted 4/0 or 3/0 absorbable suture for timein
layers and 4/0 or 5/0 monofilament non-absorbable
suture in the skin. (Figures 5.9, 5.10)

Wounds of the Tongue

Most wounds of the tongue heal rapidly without Rgurs 5.2 far=t

suturing.

Lacerations with a raised flap on the lateral boatehe dorsum of the tongue need tcshéured
(Figure 5.11).

Suture the flap to its bed with 4/0 or 3/0 buribd@bable stitches (Figure 5.12).

Local anaesthesia is sufficient.

Instruct the patient to rinse the mouth regularly

until healing is complete. . .
g p PN

Ear and Nose Lacerations

‘:.":'_"- T ""‘--.--’\ o
The three-dimensional curves of the pinna and nares //7"_\\ T’f /’R)““‘“X
and the presence of cartilage present difficultieen / -y 4,'-»* T
injured. L__..r“
Wounds are commonly irregular, with cartilage exqubs :
by loss of skin. Flgurs 511 Flgure 5.12

Use the folds of the ear or nose as landmarkslprhstore anatomical alignment.

Close the wound in layers with fine sutures, usihgorbable sutures for the cartilage (Figures 5.13,
5.14).

The dressings are important.

Support the pinna on both sides with moist cottadspand firmly bandage to reduce haematoma
formation (Figure 5.15).

Cover exposed cartilage either by wound closurspbt thickness skin grafts.

Wounds of the ear and nose may result in deforsdrenecrosis of the cartilage.

Figurs 5.13 Flgure 5.14 Flgure 5.15
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Nose bleed (epistaxis)
Epistaxis often occurs from the plexus of veinthm anterior part of the nasal
septum (Figure 5.16).
In children it is often due to nose picking; otleauses include trauma, a foreig
body, Burkitt's lymphoma and nasopharyngeal canmtiao
Manage epistaxis with the patient in a sitting posi
Remove blood clots from the nose and throat toalize the site of bleeding ant

confirm the diagnosis

Pinch the nose between your fingers and thumb vepifdying icepacks to the
nose and forehead. Continue to apply pressuredBigeavill usually stop within
10 minutes.

If bleeding continues, pack the anterior nares wétroleum impregnated ribbor
gauze.

If bleeding continues after packing, the postenasopharynx may be the sourc
of bleeding. Apply pressure using the balloon &béey catheter. Lubricate the
catheter, and pass it through the nose until theeiches the oropharynx.
Withdraw it a short distance to bring the ballontoithe nasopharynx. Inflate th
balloon with water, enough to exert pressure bttmoause discomfort (5-10
ml of water is usually adequate for an adult, ls& oo more than 5 ml for a
child). Gently pull the catheter forward until thalloon is held in the posterior lmes=s1r
choana (Figure 5.17).Tape the catheter to the éa@lor cheek in the same manner as a nasogastric
tube. With the catheter in place, pack the anterawes with petroleum gauze. Deflate the Foley
catheter after 48 hours and, if bleeding does emin; remove it

Flgure .16

Ocular Trauma

Eye injuries are common and are an important catiskndness.
Early diagnosis and proper treatment are imperatiygevent blindness.
The first objective in the management of eye igsitis to save sight and to prevent the progresdion

conditions that could produce further damage

1. Superficial injuries
Superficial lacerations of the conjunctivecornea do not require surgical intervention. fibreign
body is not present, copiously irrigate tlgeliel and eye with sterile saline, apply tetraayeliLl% eye
ointment and apply an eye pad with the egatidsed. Leave the dressing in place for 24 haund,
then re-examine the eye and eyelids. If tipgy has resolved or is improving, continue appdyi
antibiotic eye ointment 3 times daily for 8yd.

2. Eyelid lacerations
- Carry out wound toilet and minimal debridement sgrging as much tissue as
possible. Never shave the brow or invert hair-lmgaskin into the wound o™
If the laceration involves the lid margin, placeiatermarginal suture behind
the eyelashes to assure precise alignment of thdv(~igure 5.18).
Carry out the repair in layers: the conjunctiva gardus with 6/0 absorbable
suture, the skin with 6/0 non-absorbable sutureransicle (orbicularis oculi)

with 6/0 absorbable suture (Figure 5.19). Figur= 5.1
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3.

4.

Tie suture knots away from the orbit

Lacerations involving the inferior lacrimal canaligs require
canalicular repair.

Refer the patient for specialized surgical managermgthe duct but,

prior to referral, repair the lid laceration

Blunt Trauma

Hyphaema (blood in the anterior chamber) is cabydalunt trauma.
Check for raised intraocular pressure. If intraacpressure is elevated
or indicated by a total hyphaema or pain, adminatetazolamide 250
mg orally every 6 hours.

If a patient has hyphaema, admit to hospital, put@mplete bed rest, sedate, and patch both eyes.
Examine and dress the eye daily. If the hyphaematisesolving in 5 days, refer the patient.

Figure 5.19

Lacerations and penetrating trauma

Manage perforations of the cornea without iris @pske and with a deep intact anterior chamber with
local atropine (1% drops or ointment) and locallaatics 1% eye drops).

Dress the injured eye with a sterile pad and exantidaily. After 24 hours, if the anterior chamber
remains formed, apply atropine 1% and antibiotie eytment daily for another week. If the anterior
chamber is flat, apply a bandage for 24 hourddfdnterior chamber does not reform, refer thesptti
Refer patients with perforation of the cornea caogpéd with iris incarceration or posterior ruptofe
the globe. Suspect a posterior rupture of the gibthere is low intraocular pressure and pooronsi
Instil atropine 1%, protect the injured eye witktarile pad and shield and refer the patient to an

ophthalmologist

Tendon Lacerations

WHO/EHT/CPR 2005, formatted 2009

Perform immediate repair of tendon lacerations fap@ry suture for flexor tendons in the forearm;
extensor tendons of the forearm, wrist, fingerseresor tendons on the dorsum of the ankle and foot;
and the Achilles tendon.

Delay the repair of divided finger flexor tendonghm the synovial sheath until the wound is clean
and closed and a qualified surgeon is available.

To accomplish the repair, use a general or regianaésthetic. After debriding the wound, pass p loo
suture (3/0 non-absorbable or 3/0 polyglycolic foid a straight needle into the tendon through the
cut surface close to the edge so that it emer@esrﬂ.beyo/\a:i Construct a figure-of-8 suture, fipall
bringing the needle out again through the cut serf&igures 5.21, 5.22, 5.23).
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Figurs 5.21 Fligurs 5,22 FAgure 5.23
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Pull the two ends of the suture to take up thekslaat do not bunch the \ 7

tendon. Deal similarly with the other end of theden and then tiethe | /x

corresponding suture ends to each other, closg@isoajmating the cut ™ C{ C’_T‘—fﬂ"’_—

ends of the tendon and burying the knots deep lgetweem B AN J.."u__z S
(Figure 5.24). Cut the sutures short. \

Hold the repaired tendons in a relaxed positiom\a&isplint for 3 weeks.jrer===

Amputations

Limb amputation is a definitive procedure, whiclyuéres careful preoperative thought and consuttatio
Amputations are performed in emergency situatiamssévere limb trauma and in elective situationrs fo
infection or tumors.
Amputations in children should, when possible,gmesthe growth plates
Rehabilitation efforts are focused on
substitution of lost function.
Perform surgical amputations to:
- Remove a limb following irreparablg
trauma to the extremity

- Remove a malignant tumor
- Treat severe infections
- Treat end stage arterial disease Hiure 18,76
Determine the amputation level by the
quality of tissue and by the requirements for grest fitting.
The standard levels for lower extremity amputatiaresshown in Figurel8.75. In the upper extremity,
preserve as much limb length as possible.

Evaluation
- Evaluate skin, muscle, vascular supply, néumwnetion and bone integrity.
- Wound healing requires normal blood flow. Itpisssible to substitute for loss of muscle function
but protective skin sensation is necessattyaaamputation site.
- The mangled but intact extremity following tnaa requires careful evaluation, and consultation
with a colleague and the patient, before aatmn is carried out.
- If the vascular supply and the sensation as &omputation is indicated.
- Severe damage to three of the five major tisqae®ry, nerve, skin, muscle and bone) is an
indication for early amputation.

Techniques

Guillotine amputation

- Use a guillotine amputation in emergency situatfongontaminated wounds or infection as a quick
means of removing diseased or damaged tissue.

1. Divide the skin, muscle and bone at or near theesiawel, without
attempting to fashion flaps or close the wound ({Fegl8.76).

2. Tie all bleeding vessels and cut the nerves shantije under
gentle tension, allowing them to retract into theund. Tack skin
flaps loosely with a few stitches to prevent furthetraction. Apply a
sterile dressing and, if possible, an elastic stwrap.

Figure 18.76
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Debride and lavage the wound every 2-5 days unslfree of dead tissue and infection. At thatnpoi
perform a definitive amputation and closure.

Definitive amputation

N

o0k w

7.
8.

9.

Perform a definitive amputation as an elective pdoce when the extremity is clean and non-infected
or following a guillotine amputation.

In the upper limb, preserve as much of the limpassible.

The ideal levels for a lower extremity amputatioa &2 cm proximal to the knee joint (transfemoral)
and 8-14 cm distal to the knee joint (transtibial).

When possible, save the knee joint to improve fonclvith a prosthesis.

Amputations through the knee are acceptable il

. Cut the skin flaps 5-6 cm and the muscles 2—4 ¢staldo the proposed level of bone section (Figure

18.77).

Fashion the skin flaps so that the sum of the kengft the flaps is one and a half times the dianute
the limb. Local conditions may necessitate unequairegular flaps.

Taper the anterior end of the bone and cut théafiBem proximal to the tibial cut.

Doubly ligate all major vessels (Figure 18.78).

Cut the nerves sharply while under gentle tensimhadlow them to retract into the wound.

Stitch opposing muscles over the end of the boweatiach the muscle flaps to the bone through the
periosteum or a drill hole.

Release the tourniquet and stop all bleeding beflmsng further.

Suture the skin and fascia loosely in two layesmaiinterrupted stitches.

If skin closure is a problem, use split thick sgmfts on non-weight bearing portions of the stump.

10.Do not close the skin under tension.

11.In most cases, use a drain and plan to removeli#2rdays.

12. Apply a firm bandage and place the remaining limk plaster splint.

13. Make the stump cylindrical with even muscle disttibn. A conical or bulbous stump will be painful

and difficult to fit to the prosthetic socket.

Foot amputations

Perform amputations within the foot at the bastheftoes or through the metatarsals, dependingeon t
level of viable tissue.

Amputations more proximal on the foot (tarsomesatigjoint or midtarsal joint) are acceptable, buatym
lead to muscle imbalance. They may require spiinand tendon transfers in order to maintain a
plantagrade foot for walking.

Upper extremity amputations

Save as much of the extremity as possible. Prasthgs often not be available for upper extrenstie
and any preserved function will be useful.

Split thickness skin grafts work satisfactorily foost stumps. At the wrist level, preserve carpiait$
to allow terminal flexion and extension movements.

Saving the radial-ulnar joint allows pronation augbination of the forearm.
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Patients with bilateral upper extremity amputatiomsy benefit from a Krukenberg operation. This is
an elective procedure that splits the radius and ahd provides muscle power to each. The resulting
forearm has simple grasp and sensation.

Amputations in children

Children adapt more easily than adults to amputatiand prosthetic use. When possible, preserve the
growth plate and the epiphysis to allow normal dghowf the extremity. Trans-articular amputations aell
tolerated, as is the use of split thickness skaftgron the weight-bearing surface of the limb.

Drains

Drainage of a wound or body cavity is indicated whgere is risk of blood or serous fluid collectian
when there is pus or gross wound contamination.
The type of drain used depends on both indicatmhavailability.
Drains are classified as open or closed and aotiyassive:
- Closed drains do not allow the entry of atmosphairi@and require either suction or
differential pressure to function
- Open drains allow atmospheric air access to thend/au body cavity
- Continuous suction drains with air vents are oparalstive drains.
Drains are not a substitute for good haemostadisr @ood surgical technique and should not be left
in place too long.
They are usually left in place only until the stioa which indicated insertion is resolved, thes@o
longer any fluid drainage or the drain is not fumaing.
Leaving a non-functioning drain in place unnecealsakposes the patient to an increased risk of
infection.

Insertion of Chest Drain and Underwater Seal Drainge

Indications for Underwater-Seal Drainage are:

Pneumothorax

Haemothorax p——

Haemopneumothorax
- Acute empyema.
Technique
1. Prepare the skin with antiseptic and infiltrate shen, muscle and pleura with ree1e.
1% lidocaine at the appropriate intercostal spaseally the fifth or sixth, in the
midaxillary line (Figure 16.2). Note the lengthrededle needed to enter the pleufal
cavity; this information may be useful later whemare inserting the drain.
Aspirate fluid from the chest cavity to confirm yaliagnosis.
Make a small transverse incision just above the&ordovoid damaging the vessels
under the lower part of the rib (Figures 16.4, 1815 children, it is advisable to
keep strictly to the middle of the intercostal spac
4. Using a pair of large, curved artery forceps, patetthe pleura and enlarge the
opening (Figures 16.6, 16.7). Use the same forteegiasp the tube at its tip and
introduce it into the chest (Figures 16.8, 16.9). Fgure 165

wn
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Close the incision with interrupted skin suturesing one stitch to anchor the tube.

Leave an additional suture untied adjacent to ube for closing the wound after the tube is removed
Apply a gauze dressing.

Connect the tube to the underwater-seal dyaisgstem and mark the initial level of fluid ire tirainage
bottle (Figure 16.10)

Figurs 16.6

Figure 16.7 Figurs 16,8 Figure 16.9

Figurs 16.10

Aftercare

Cellulites and lymphangiitis

Place a pair of large artery forceps by the bedsideamping the tube when changing the bottle.

The drainage system is patent if the fluid leveinge freely with changes in the intrapleural pressu
Persistent bubbling over several days suggestsatwpleural fistula and is an indication for redér
Change the connecting tube and the bottle at mast every 48 hours, replacing them with sterile
equivalents.

Wash and disinfect the used equipment to remowesitlues before it is resterilized.

If there is no drainage for 12 hours, despite youitking” the tube, clamp the tube for a furthehéurs
and X-ray the chest. If the lung is satisfactogkpanded, the clamped tube can then be removed.

To remove the tube, first sedate the patient aad thmove the dressing. Clean the skin with arttsep
Hold the edges of the wound together with fingerd #aumb over gauze while cutting the skin sttt t
is anchoring the tube. Withdraw the tube rapidlpasssistant ties the previously loose stitch.

Cellulitis and Abscess

may be due to resistance to the antibiotic or ¢éoptlesence of an ff )
abscess cavity .
If an abscess cavity is identified, drain it witswgical incision
Adequate surgical drainage requires anaesthesiastare that all
parts of the abscess cavity are exposed.

Failure of a superficial infection to respond todical management ===,
-/d

Cellulitis is a superficial, spreading infectiontbgé skin and
subcutaneous tissue and usually follows laceratmaissurgical
wounds.

The most common causative organism is penicillmsgize
streptococci

Flgurs 5.28
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Cellulitis is characterized by signs of inflammati@ocal pain, tenderness, swelling and erythema).
The border between involved and uninvolved skimsigally indistinct and systemic illness
characterized by fever, chills, malaise and toxidtfrequently present.

Lymphangiitis is inflammation which tracks alongttymphatics in the subcutaneous tissues.
Treat cellulites and lymphangiitis with antibiotics

Failure to respond to antibiotics suggests abdoesstion, which requires surgical drainage

Abscess

Technique
1.

. Alternatively, pack the cavity open, place

Treat abscess cavities with incision and drainagernove accumulated pus.
Diagnose by the presence of one or more of theviatlg signs: extreme
tenderness, local heat and swelling causing tgfhhy skin. i
Fluctuation is a reliable sign when present, algioiis absence does not rule oyt ?
a deep abscess or an abscess in tissues with iggtéhsous components. o, A
These tissues include the breast, the perianalea@éinger tips.

Be suspicious of deep throbbing pain or of paimcWinterferes with sleep.

If in doubt about the diagnosis of abscess, confirenpresence of pus with
needle aspiration. Prepare the skin with antiseptid give adequate anaesthegja.
A local anaesthetic field block infiltrating unirtfied tissue surrounding the
abscess is very effective. Perform the prelimirespiration using an 18 gauge ¢r
larger needle to confirm the presence of pus (Ei§u28). Make an incision ove
the most prominent

Flgure 5.29

. part of the abscess or use the needle to guideigoision. Make an adequate incision to provide

complete and free drainage of the cavity. An irzisivhich is too small will lead to recurrence.
Introduce the tip of a pair of artery forceps ittie abscess cavity and open the jaws (Figure 5.29).
Explore the cavity with a finger to break downsapta (Figure 5.30).

Extend the incision if necessary for complete dagan(Figure 5.31), but do not open healthy tissue o
tissue planes beyond the abscess wall.

Culture the abscess wall. Give antibiotics for netaus cellulitis, fever or if the abscess involtres

hand, ear or throat.
Irrigate the abscess cavity with saline and drain

or pack open. The objective is to prevent the | """
wound edges from closing, allowing healing tp: ﬂ"y s
occur from the bottom of the cavity upward. o™, - U
provide drainage, place a latex drain into the c N
depth of the cavity. Fix the drain to the edge of \

the wound with a suture and leave in place umtil [ —4,

the drainage is minimal. h :

several layers of damp saline or petroleum L= A———

gauze in the cavity leaving one end outside the
wound. Control bleeding by tight packing.

Specific Sites

Cellulitis of the face

Cellulitis following a facial wound carries the kisf cavernous-sinus thrombosis. Monitor the patien
closely during antibiotic treatment for signs ofri@asing facial oedema. Keep the patient in hdsyfita
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necessary. Explain to the patient not to squeereamipulate infected foci on the face, even if $nia
prevent cavernous-sinus thrombosis, administerrirepg continuous intravenous infusion.

Ocular infection
Panophthalmitis is a complication of a neglectedgpeting injury of the eye. When efforts to save
the eye have failed and the eye is useless, carsithceration or enucleation. If possible, reteai
ophthalmologist.
Enucleation of the eye is the surgical removaheféntire globe and requires an ophthalmologist.
Evisceration is the surgical removal of the contdrthe globe and does not require a specialiss Th
procedure involves excision of the anterior globd euretting of its contents. If necessary, comnside
evisceration for uncontrolled panophthalmitis. Blvéscerated globe is packed open and treated as an
abscess cavity. After healing, refer the patienpiosthesis.

Ear infection
Middle ear infection presents with chronic drainai@us from the external meatus. Clean the ear,
place a cotton wick and apply a gauze dressingtiQanthe administration of antibiotics and give
analgesics as needed. Keep the auditory canahdrgl@ange the dressing when necessary.
Acute mastoiditis is usually a complication of a&cuotitis media. The patient complains of fever and
pain in the affected ear, with disturbed hearingeré may be a discharge from the ear.
Characteristically there is a tender swelling i@ thastoid area, which pushes the pinna forward and
out. Definitive treatment is exposure of the maktar cells by a qualified surgeon. When this is no
possible, initial treatment is to relieve immedip#en with an incision and drainage of the abscess
down to the periosteum.

Technique

1. Using a general or local anaesthetic, make a cunasion over the most fluctuant part of the alssce
or, if not obvious, at 1.5 cm behind the pinna. [Eethe incision to the periosteum or until pus is
found.

2. Take a sample for bacteriological examination astdldish free drainage. Apply petroleum gauze or a
small latex drain and dress the area with gauze.

3. Continue the administration of antibiotics and gealcs, and change dressings as necessary.

4. Remove the drain after 24— 48 hours.

Infectlons of the hand
Staphylococci are the organisms commonly respon$ilblacute infections .
of the hand. B | N
An early infection may resolve with antibiotics aéobut incision and ' '
drainage are usually needed. Antibiotics shouldiien until sepsis is

|
|
|
Patients present with a history of throbbing paiarm, tender swelling, a :\\ “\i .

controlled. |'
flexion deformity of the finger and pain on moverhen N __.'

determine if there is bone involvement and perfar@ram stain on the pus.
Give general or regional anaesthesia and procetdingision and drainage.
Make an adequate, but not extensive, incision atoskin crease at the sitepigus s.az
of maximum tenderness and swelling (Figure 5.43)wase or irrigate away all pus. Open up deeper
loculi with artery forceps and insert a latex dradtain a culture. Dress the wound loosely with dr
gauze, administer antibiotics and elevate the hand.

Confirm the abscess with needle aspiration. Ol#giiX-ray of the hand to ‘\
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Marked swelling on the dorsum of the hand is ottaa to lymphoedema, which does not require
drainage.

Infection of the nail bed may necessitate excisiba portion of the nail for effective drainagepofs.
Treat paronychia of the middle finger with an im@isover the involved area (Figure 5.43) or exeaise
portion of the nail (Figure 5.44).

Treat finger tip abscesses with a
“hockey stick” incision (Figure 5.45).
Treat acute septic contracture of an
involved digit with antibiotics and
prompt surgical drainage of the flexor
tendon sheath through incisions along
the lateral or medial borders of the
fingers, preferably the junctional area
between the palmar and dorsal skin
(Figure 5.46).

Infection of the tendon sheaths of the [ure 543 Figure 5.44
thumb or little finger may spread to the radialtrar bursa, respectively (Figure 5.47), necessgat
drainage by short, transverse incisions in theabslimar crease and/or at the base of the palm.
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Figurs 5.45 Fgurs 5.4 Figurs 5.47

Infections of fascial palmar spaces result -
from extensions of infections of a web- [\_'\\
space or a tendon sheath. Drain the affected C_—-—-—\\A ~ e
fascial space through skin incisions directly ~— ——=7 . i
over the area of maximum swelling and ——= "
tenderness. Open deeper parts of the L N S

. e — -
abscess with forceps. In general, place
incisions for drainage along creases of theraue s.45
palm, along the lateral or medial borders of
the fingers, or along the ulnar or radial borddrghe forearm (Figure 5.48). Splint the hand inipos of
function. Encourage active exercises as soon ashpesGive antibiotics and analgesics and rembee t
drain in 24-48 hours.

1[
/
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Open Fractures

Open fractures, also known as compound fracturesnpuries involving both bone and soft tissue.
The soft tissue injury allows contamination of frecture site.

All open fractures are contaminated, so primargute is absolutely contraindicated.

Wound closure predisposes to anaerobic infectiohcAnonic osteomyelitis.

Treat with wound toilet, debridement and fracturemobilization. Prior to debridement, take a swab

for bacteriological examination and administer egst antibiotics.

When debriding a compound fracture, remove fregnfients of bone with no obvious blood supply.
Do not strip muscle and periosteum from the fraduyone.

Leave vessels, nerves and tendons that are intact.

Surgical toilet of these wounds is an emergency.

Perform the debridement within 6 hours and do etdydfor referral.

Osteomyelitis is a grave complication, which carateeided with proper and expeditious wound toilet.

Stabilize the fracture after wound debridementfquer definitive fracture treatment at a later time.
Achieve stabilization with a well-padded posteptaster slab, a complete plaster cast split togmiev
compartment syndrome, traction or, if availableeaternal fixator.

Upper Extremity Injuries

Clavicle Fractures
Diagnose fractures from the history and by physe@mination
Treat with a sling and early range of motion
Fracture healing takes 4 weeks in children and &e8ks in adults..

Evaluation

A physical examination shows tenderness over tlleomdlistal clavicle, with swelling, visible andipable
deformity and, often, crepitus. X-rays confirm diagis, but are not essential (Figure 18.1

Treatment
Apply a sling as shown in Figure 18.2; a figureSa$plint provides some comfort, but is not esséfdra
fracture healing.Fractures are rarely positionest@nically, but will heal satisfactorily with litglor no

functional loss. The patient should continue wité sling until pain free. This will take 4—6 weeRs
adults and 3—4 weeks in children.

Rehabilitation
Begin elbow extension and hanging arm exerciséseisling within a few days (Figure 18.3)

Figure 18.2 Figure 18.3

Figure 18.1
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Acromial-Clavicular Joint Separation

Separation of the acromial-clavicular joint resuitsm falls on the tip of the shoulder. Cases are
classified by the amount of upward displacemerthefclavicle (Figure

18.4).

Make the diagnosis based on the history and agathgsiamination

Treat with an arm sling

When comfortable, begin a range of motion and @ctiuscle strengthening
in the shoulder.
Evaluation
The acromial-clavicular joint is tender to palpatend the end of the
clavicle is prominent. X-rays are not essentialdarifirm the diagnosis and
determine if there is a fracture.
Treatment

Apply an arm sling to support the weight of the and to remove the deforming force from the joint.
This will not keep the joint in the anatomical pgimsi, but the remaining deformity will cause little
functional loss.

Release the sling daily to allow elbow extension.

Begin hanging arm exercises when comfortable agohlaetive muscle strengthening by the second week.

Shoulder Dislocation

Anterior dislocations result from injuries that ggethe arm in abduction, external rotation andresxe.
Posterior dislocations are less common; the arntiposs not important as
they follow seizures or electric shocks.
Make the diagnosis by physical examination
Treat with closed manipulation
X-rays help to evaluate the reduction and the poesef fractures

- Recurrent dislocations are common, especiallyumger patients.

Evaluation

- The contour of the shoulder is changed from thalusurved appearance tg
one that is much more angular, with a hollow angalace of the humeral
head (Figures 18.5 and 18.6)
Any shoulder movement is painful; X-rays help ttedmine if there is a
fracture
Perform a careful neurological examination to eatddor peripheral nerve
or brachial plexus injury.

Treatment

1. Reduce acute dislocations with the patient supine.

2. If you have an assistant, he/she should place &t shether material und
the axilla for counter traction. Pull slowly aneadily on the flexed elbo
(Figure 18.7). When the patient relaxes the shoutdescles, you will feel th
humeral head move into the joint socket.

3. If you are alone, place your foot in the axilla émunter traction and gentl
pull on the arm (Figure 18.8).

| Figure 18.5

Figure 18.6
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4. After reduction, place the arm in a sling and swatprevent abduction and external rotation
(Figure 18.9).

5. Begin strengthening exercises at 6 weeks, withnaphasis on internal rotation strength.

6. Recurrent dislocations are treated similarly. Aftedtiple dislocations, consider surgical shoulder
stabilization to prevent further occurrences.

Proximal Humerus Fractures

Fractures of the proximal humerus result from diogendirect
trauma and are classified by the anatomical reigioned:
- Greater tuberosity (Figure 18.10)
Surgical neck (Figure 18.11)
Anatomic neck
Humeral head.
The anatomical location of the fracture definedribetment
X-rays are needed to evaluate the injury
Treat displaced fractures with closed manipulation
- The major complication is shoulder stiffness.
Evaluation
Suspect the diagnosis from the history and theipalyfindings of pain, swelling and loss of motioh
the shoulder joint. You will need X-rays to confitime type of fracture
and to direct treatment.
Treatment
- Immobilize non-displaced fractures in a sling anath. Begin
mobilization of the shoulder joint within a few day
Treat displaced fractures and fracture dislocatidns closed
manipulation under anaesthesia. If the reductionois acceptable,
consider surgical treatment.
Begin motion as soon as the patient can toleratggihg arm
exercises (Figure 18.3). Begin active motion agagnavity or with
weights when the fracture has healed. This is iysatb—8 weeks.
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Humeral Shaft Fractures

Humeralshaftfractures result from direct trauma or rotatiothefarm
- Treat by closed means in a coaptation splint
The most significant complications are radial nanjery and non-union.
Fractures of the shaft of the humerus are thetresdirect trauma or rotational injuries (Figur@.12).
The radial nerve wraps around the posterior midsifahe bone and is injured in about 15 per cént o
shaft fractures (Figure 18.13).

Evaluation
Suspect the diagnosis from the clinical findingsesfderness, deformity and instability of the boxe.
rays help to confirm diagnosis, but are most usefjudging the position and healing of the fraetur
during treatment. Always check the radial nervectiom before and after fracture reduction.
Treatment
- Treat with closed reduction and application of aptation splint (Figure 18.14).
Alignment need not be anatomical; a few degreesgtilation or rotation will not impair function.
Radial nerve palsy not associated with an openuraavill resolve in
most cases. Splint the wrist in extension and bpgssive extension
excersice until motor functions returns ( Figurd®3.

Supracondylar Fractures of the Humerus
Fracture patterns include:
- Supracondylar
- Intercondylar (Figure 18.16)
- Fractures of the medial and lateral epicondyles
- Isolated fractures of the capitellum and trochlea.

Supracondylar fractures of the humerus are compiestable fractures
- Treat with closed reduction, followed by a cagtaction
- In cases of incomplete reduction in adults, consigen treatment
- Injury to nerves and arteries leads to significanbplications.
Evaluation
The patient has swelling and tenderness aboutltioeveand pain with
attempted motion. Because deformity is often maskeswelling, confirm the type
of fracture by X-ray.
Evaluate the neurological and vascular statuseoéatm.
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Arterial injuries lead to compartment syndroméhim t
forearm and are associated with:
- Extreme pain
- Decreased sensation
- Pain with passive extension of the digits
- Decreased pulse at the wrist
- Pallor of the hand
Treatment
1. Perform a closed reduction, using longitudinal ticacon

D

the extended arm, followed by flexion at the elbeih anterior pressure on th
olecranon (Figures 18.17 and 18.18).

2. Monitor the pulse during the reduction. If it desses, extend the elbow until
returns, and apply a posterior splint in this positCheck the reduction by Xt
ray.

3. If a satisfactory reduction cannot be obtainedewotptions include:

- Overhead traction using an olecranon pin
- Aremovable splint with early motion
- Open surgical stabilization.
4. Traction and early motion are useful techniqueséwerely comminuted

—

fractures and gunshot injuries.

Olecranon Fractures
Olecranon fractures result from a fall on the tiphe elbow. The triceps
muscle pulls the fracture fragments apart (Fig@&49).
Make the diagnosis by clinical examination and camby X-ray
Treat non displaced fractures with a long arm $@ltro0 degrees
splints displaced fractures with the elboweexled or consider surgical
stabilization.

Evaluation

Physical examination shows swelling about the aleon and a palpable gap at
the fracture site. Examine the ulnar nerve functémays confirm the fracture
and associated injuries.

Treatment
- Treat non-displaced fractures in a splint with élteow at 90 degrees
Treat displaced fractures with the elbow in fultemsion; displaced fractures
may a have better outcome if treated surgically
Simple methods include:
Suture of the torn triceps tendon (Figure 18.20)
Placement of percutaneous pins with rubber bandsi@s 18.21 and 18.22).
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Fractures of the Radial Head and Neck

The radial head is important for pronation and sapion of the forearm as well as for flexion and

extension motions at the elbow.

In fractures , with minimal displacement,

treat with closed reduction and a

posterior splint and begin motion as soon

as comfortable

Treat  displaced intra-articular

fractures with early motion and

Consider surgical treatment, if

available.

Fractures are classified by the

articular involvement (Figure 18.23).
Evaluation
Patients have pain and swelling over the lategaesof the elbow. Some motion remains in minimally
displaced fractures. X-rays confirm the diagnosis.
Treatment

Treat fractures with minimal displacement in an alimg and begin motion when comfortable.

To reduce displaced fractures of the radial neck:

Place your thumb over the radial head and applyifodinal traction with a varus stress to the arm
Gently rotate the forearm while applying medialgstge with your thumb to the radial head

Place the arm in a long arm splint

Begin motion out of the splint at 3 weeks.

Treat comminuted or displaced intra-articular fuaes with early motion. If available, alternatiaes
surgical stabilization or radial head excision.

NooogkrwpdpE

Elbow Dislocation

Injury occurs with a fall on the outstretched afiney may be in the posterior or
posterior lateral direction (Figure 18.24)
- Treat with immediate closed reduction
In children, the medial epicondyle may become pp&d in the joint and may
require surgical removal.
In children, the medial epicondyle of the humesusften pulled off as the
radius and ulna move posteriorly and laterally.\wduction, this fragment may
become lodged in the joint and require surgicalasth
Evaluation
Clinically examine the triangular relationship bétulna and the two epicondyles to ascertainisf it
disturbed. The olecranon is felt protruding in atpdor direction and any elbow motion is painAgsess and
record ulnar nerve function.
Treatment
1. Treat with immediate closed reduction: apply tractio the arm with the elbow in slight flexion and
direct pressure on the tip of the olecranon to pudistally and anteriorly.
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2. When reduced, the elbow will have a free range ation. After reduction, confirm the position of the
epicondyle by X-ray.

3. Place the arm in a posterior splint at 90 degrédégxion.

4. Begin a range of motion at the elbow after 10 dayss soon as the pain and swelling permit,
removing the splint for short periods. Discontirthe splint at 4—6 weeks.

Forearm Fractures

Forearm fractures are caused by direct trauma arfaly on the outstretched arm with an accompanyin
rotatory or twisting force.

Forearmfracturesare complex fractures which, in adults, usuallyuregjsurgical stabilization
They occur as three major types:

- Midshatft fractures

- Proximal (Monteggia) dislocations

- Distal (Galeazzi) fracture dislocations

The forearm is swollen and tender, with limited oot
1. Evaluate vascular function by checking pulse, @pikefill and skin temperature of the hand.
2. Check sensory and motor function of the radial, imme@nd ulnar nerves. X-rays confirm the nature of
the fracture.

3. Monteggia fractures involve the proximal ulna wdiklocation of the radial head, usually in the eote
direction (Figure 18.25).

4. Galeazzi fractures are the reverse of the abovk,anfracture of the distal radius and a dislocatibthe
radial-ulnar joint at the wrist. The radius fraetis usually oblique, causing the bone to shoifggute
18.26)

Figure 18.26

Treatment
- Midshaft fractures may involve one or both bonesattsingle bone fractures with minimal
displacement in a long arm cast, with the elbo@Catlegrees and the forearm in neutral rotation
Treat displaced fractures by closed reduction @mpliGation of a long arm splint; perform the
reduction by applying traction to the fingers araghipulating the forearm with the elbow bent to 90
degrees. Apply counter-traction above the bentvelfogure 18.27) and Dunlaps Traction

(Figure 17.15)
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Reduce Monteggia fractures as described for disglaactures (Figure

18.28). Apply a long arm cast in supination. Ip@ssible to obtain a
satisfactory reduction in children, but adults oftequire surgical
treatment.Treat Galeazzi fractures as describeochiigshaft fractures.
They are unstable and often need surgical statidiza
Rehabilitation
Begin motion out of the cast at 6—8 weeks.

Distal Radius Fractures

Fractures of the distal radius occur with a fall the outstretched hand. The
direction of the deformity depends on the positidrthe wrist at the time of
|mpact (Figure 18.28).
The distal radius is one of the most common upfieraity fractures
Treatment is usually by closed reduction and agiic of a U-shaped splint
The adequacy of the reduction can be judged byipgrarameters visible on
the post-reduction X-ray
The most common complication is malposition and @dsnotion.
The goal of fracture treatment is to restore thenabanatomy of the

following deformities:

- Shortening of the radius relative to the ulna (Fegl8.29)

- Loss of the volar tilt of the radial articular saré, seen in the lateral X-
ray (Figure 18.30)

- Disruption of the articular surface.

1. Make the diagnosis based on the history of a fathe outstretched hand,
swelling and tenderness about the wrist and tisepoe of deformity
Evaluate tendon function, vascular supply and semsa the hand

X-rays distinguish radius fractures from carpaliigs and determine if the
fracture is adequately reduced.

wn

Treatment

1. Anaesthetize for closed reduction, using generaksthesia (ketamine), an
intravenous lidocaine block or a haematoma blodkaématoma block involves
placing 5-10 ml of 2% lidocaine directly into thadture haematoma, using a
strict aseptic technique (Figure 18.31).

2. Reduce the fracture by placing longitudinal tractiacross the wrist and
applying pressure to the distal radial fragmentdwect the angular deformity
(Figure 18.32). For fractures that are dorsallyuéaigd (Colle’s fractures), this
is accomplished by wrist flexion and slight ulnawition.

3. Next, apply a sugar tong splint, moulded to mamthe fracture position.
Three point moulding involves application of pressabove and below
the fracture and counter pressure on the oppadéeosthe bone near the
fracture apex.

4. Between 10 days and 2 weeks, change the sugaspbngto a short arm
cast and check the fracture position by X-ray. iHgdbkes about 6 weeks.

5. If a satisfactory position of the fracture fragnsecénnot be obtained or
maintained, consider open reduction and intermakion, placement of
an external fixator or closed reduction with pescious pin fixation
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Carpal Fractures and Fracture Dislocations

The injury results from a fall on the outstretctreshd in hyperextension
Diagnosis is difficult and is often overlooked
Adequate X-rays are necessary for accurate diagnosi
Closed reduction is the initial treatment, but maigstabilization may be necessary.
Injuries to the carpal bones fall into three magtegories:
- Scaphoid fractures
- Trans-scaphoid perilunate fracture/dislocations
- Perilunate dislocations.
The scaphoid bone (S) bridges the proximal andaldisiws of carpal bones, making it especially
vulnerable to injury. Most commonly, fractures acatithe waist but may also involve the proximal or
distal pole (Figure 18.33).
Perilunate dislocations occur with or without an@apanying scaphoid fracture.
The lunate (L) stays in a volar position while themaining carpal bones dislocate
posteriorly(Figure18.34).

Evaluation
The wrist appears swollen and painful to move.

Scaphoid fractures are tender in the anatomic siaxfand over the scaphoid tubercle on the volar
aspect of the wrist. If a perilunate dislocatios bacurred, these findings are diffuse about thst wt-
rays are necessary to make a definitive diagnosis.

In perilunate dislocations, the lateral X-ray shamsanteriorly displaced lunate bone, with its ewity
facing forward (Figure 18.34). The carpus is simatkand the proximal margin of the capitate doés no
articulate with the concavity of the lunate.

Treatment

Treat scaphoid fractures with minimal displacemeana thumb spica splint or cast. Healing time is
between 6 and 20 weeks.Perilunate dislocationgreeceduction followed by placement in a long arm
thumb spica splint. The reduction is usually unstadver time and most patients will need surgical
stabilization.
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Fracture dislocation of the first carpometacarpal pint (Bennett's fracture)

This is an oblique fracture of the base of the thunetacarpal involving the

first carpometacarpal joint (Figure 18.37).

1. Reduce the fracture with longitudinal tractiontie thumb held in the
abducted position.

2. Apply lateral pressure to the base of the metattrpaduce the fracture and
the dislocation (Figure 18.38).

Maintain the reduction with a thumb spica splint.

Metacarpal fractures

Metacarpal fractures commonly occur at the basdstmaft and neck.
- Most fractures are stable and can be fracturestatde and can be treated
with closed manipulation and plaster immobilization
Rotation is the most important deformity to corrétit persists,
the digits will cross with flexion, impairing gerarfunction
of the hand.
Treat with a short arm cast or splint with the wirmsextension
and three point moulding about the fracture.
When treating unstable fractures, extend the oasttude the
involved digit or tape the digit to an adjacentiidig provide
rotational stability.
Healing time is 4—6 weeks.

Phalanges

Treat non-displaced, stable fractures by tapingfrtéetured
digit to the adjacent uninjured digit (buddy tapegure
18.39), or with a simple dorsal splint

Reduce displaced fractures with traction and dipgessure to

correct deformity. Apply a short arm cast with daehed metal

splint extending under or over the digit.

Mallet finger
Mallet finger results from a tear of the long exd@ntendon at its insertion into the distal phalanx
It may be associated with an avulsion fracturdnefdorsal lip of the distal phalanx(Figure 18.40).
Treat by splinting the distal phalanx in slight bygxtension(Figure18.41).
Maintain continuous extension for 6-8 weeks.
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Lower Extremity Injuries

PeIV|c Ring Fractures

Pelvic fractures occur as a result of high-

energy trauma and are frequently

accompanied by injuries to the genitourinary

system and abdominal organs.

Internal blood loss caused by fracture of the

pelvis and soft organ damage causes

hypovolaemic shock

Stable fractures are those with a single

fracture component (Figure 18.42).

Unstable patterns result from fractures at two oreavsites, or those associated with disruptionhef t
symphysis pubis or sacroiliac articulation (FigLé43).

Unstable fractures are associated with signifidaoad lossand multiple system injury

Treat initially with systemic resuscitation and parary pelvic compression

Complications include deep vein thrombosis, sciagitve injury and death from bleeding or interngiaa
damage.

Evaluation

Physical examination findings include:

- Flank ecchymosis

- Labial or scrotal swelling

- Abnormal position of the lower extremities

- Pain with pelvic rim compression.

If the fracture is unstable, you will feel differtgad motion of the pelvic components when gently
manipulating them. Place your hands on the iliam#iand gently rock the pelvis. Confirm the diaghos
with an anterior-posterior X-ray of the pelvis. Atitthal inlet and outlet views help determine thxéeat

of the fractures.

Remember to focus on a systematic examinationeofvtiole patient (see page 16-2).

Treatment

Focus the initial management on general resuskitafiforts Manage stable pelvic fractures with riestl
and analgesics.

Stable fractures are rarely associated with sigarft

blood loss.

Unstable fractures

Unstable fractures are associated with viscerabgam
and there is often significant bleeding. As an gaecy
procedure:

1.

Place compression on the iliac wings, using a siree
sling to close the pelvic space and tamponadeeactiyj
bleeding (Figure 18.44).

Treat with a pelvic sling and/or traction on thg te
reduce the vertical shear component of the fracture
(Figure 18.45).

Maintain the traction until the fracture has
consolidated. This usually takes 8—12 weeks.
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Acetabular Fractures
The fracture disrupts the congruence of the fentogatl with the acetabulum and causes damage to
the articular surface. A small number of fractusi§be combined acetabular and pelvic ring injsrie
Acetabular fractures result from high-energy pelwjaries
Treatment aims to restore the congruence of therarhead with the acetabulum by traction or by
surgery if available
Complications include deep venous thrombosis, isaigrve injury and late degenerative arthritis of
the hip.

Evaluation

History and physical findings are similar to thaseelvic ring fractures.

Evaluate and treat hypovolaemic shock and viscegain damage as an emergency (see page 13-8).
Evaluate sciatic nerve function and look for ameasged femoral shaft fracture.

Obtain an initial anterior-posterior pelvic X-rdy. a fracture is evident, obliqgue views show thicatar
surfaces more clearly. X-ray the femoral shatt.

Treatment

1. Minimally displaced fractures

Treat minimally displaced fractures with bed restl gradual mobilization. When

comfortable, begin partial weight bearing untilcttae healing has occurred. Thjs

usually takes about 12 weeks.

2 . Displaced and unstable fractures

Treat displaced and unstable fractures with tradiiomaintain the congruence
of the femoral head with the weight-bearing portidthe acetabulum. If a
satisfactory position cannot be maintained, ohnéré are bone chips within th
hip joint, surgical stabilization is indicated.

Do not send the patient to another hospital unfessare certain that this
complicated surgery is available there.

4%

Fractures of the Proximal Femur (hip fractures)

Hip fractures in elderly people with osteoporotieék) bone frequently occur following simple falls.
younger people, a moderately severe trauma isresjto produce a fracture in this region.

Classify fractures by their anatomic location (Fey18.46):
- Intra-capsular (femoral neck fractures)
- Extra-capsular: intertrochanteric
- Extra-capsular: subtrochanteric.

In intra-capsular fractures, the blood supply ®fémoral head is disrupted. This may lead to dvesdary
complication of avascular necrosis of the femoeaich

Evaluation

Make the diagnosis from a history of a fall, paboat the hip and inability to bear weight on th&-exity.
The physical examination reveals a leg that istshed and externally rotated. The pain is madeevoys
attempted motion of the hip, especially with ratatiConfirm diagnosis by X-ray.

Treatment

Intra-capsular fractures

Treat with internal fixation or prosthetic replacamhof the femoral head. If this cannot be done:
Treat non-displaced or impacted fractures withtlgkin traction and a gentle range of motion uh
fracture has healed,; this will be in about 8-12 wee
Treat displaced fractures initially in light tramti for a few weeks to control pain, then beginngjtand
walking with crutches.
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Extra-capsular fractures

Treat with Perkin’s traction or surgical fixatioRerkin’s traction will maintain the fracture posiii while
permitting the patient to sit up to move the knee kip joint, preventing pressure sores and pneianon

PerkinsTraction Russels Traction

90/90 Balance Suspension

Hip Dislocation

Dislocations of the hip joint result from high-eggitrauma and are associated with injuries of the
acetabulum, femoral shaft and patella. Posterglodations are most common. Make the diagnosis from

the history and from clinical findings; use X-ragsconfirm associated fractures
To avoid the complications of vascular necrosis lasd of joint motion, reduce
the dislocation as soon as possible
Closed reduction is usually successful if carriatimromptly.
Evaluation
Make the diagnosis from the history of the injungdhe physical findings of a flexe
adducted, internally rotated hip that is painfuftove. The clinical examination is
sufficient to make the diagnosis, but X-rays areeseary to identify associated
fractures.
Examine the sciatic nerve function by testing faadl ankle strength and sensation.
Treatment
1. Reduce the dislocation as soon as possible:
-With the patient supine, apply tractiornthe flexed hip while an assistant holds the pedaan for
counter traction (Figure 18.47); muscle relaxatsonsually necessary

S
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-1f you have no assistant, use an alternaigghod with the patient prone:
- Apply traction downward with the leg flekever the edge of the table
- Gently rotate the hip while applying pragson the femoral head in the
gluteal region (Figure 18.48).
2. Place the patient in post-reduction skin toactor a few days and then
begin non-weight bearing ambulation with crutciAdw weight bearing after
12 weeks. If there is a large posterior rim fragtireat the patient in traction for
8-12 weeks while the fracture unites

Femoral Shaft Fractures

Evaluation

- Make the diagnosis based on a history of majonteaand the clinical findings of swelling, pain, alay
or rotational deformity or abnormal motion at thacture site. Examine the skin and soft tissuellon a
sides of the limb to check for possible open freetu
Evaluate the neurological and vascular status rffjury to the sciatic nerve and the femoral artery.
Confirm the diagnosis with X-rays of the entire femmncluding the femoral neck.
Femoral shaft fractures result from high-energytraand are often associated with other significant
injuries
Debride and lavage open fractures under sterildittmms as soon as possible
Treat in traction and monitor the fracture positiotin or without X-rays
Fracture of the femoral neck is the most commaoocagted skeletal injury and is frequently overlodke
Distal femoral fractures occur as supracondylattdras or extend into the knee joint as intercamdyl
fractures
Treat non-displaced fractures in a cast
Treat displaced fractures in traction.

Treatment

1. Immediately debride and lavage open fracturesearofierating room. Expose the bone ends and clean
of all foreign material.

2. Apply traction to control alignment, length andadisfort:

- For children below the age of six years, use RlssHin traction.

- Older children and adults require skeletal tractmmccommodate the weight needed to control
the fracture position; balanced suspension andPgrtkaction work well

- In fractures of the upper third of the femur, theximal fragment will be pulled into flexion and
abduction

- Adjust the traction to maintain alignment with fr@ximal fragment

- Use 90/90 traction in older children

- Use portable X-rays for monitoring fracture positemd healing in traction; if not available,
measure the leg lengths and visually estimagalation and rotation as a guide to traction
adjustments

- Perkin’s traction allows the patient to flex hig/tkk@ees and hips to 90 degrees. In this position,
the rotation of the limb through the fracture vadi maintained in an acceptable position.

3. Fracture healing in adults takes about 10-12 wdk€—8 weeks, the fracture will show early sigrs o
consolidation and it may be possible to place #teept in a hip spica cast and begin non-weightibga
ambulation. Treat fractures in the middle and distiad of the femur with a brace cast and hingade
instead of a spica.
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4. External fixation is not sufficient to control tfi@cture position in large muscular patients gpatients
with unstable fracture patterns. It is a usefulhrodtfor temporary stabilization of femoral fractiia
multiple trauma patients. Place the frame on ttexdhside of the thigh.

5. If the fracture position cannot be obtained or r@aned, consider internal fixation.

Distal Femoral Fractures

Popliteal artery injuries require immediate surgimarrection if the limb is to be
saved.
Distal femoral fractures occur as supracondylastinas or extend into the knee
joint as intercondylar fractures.
Treat non-displaced fractures in a cast
Treat displaced fractures in traction.
Supracondylar fractures occur just above the koie. jThe distal fragment
angulates posteriorly because of the pull of tretrganemius muscle at its
attachment on the posterior aspect of the distalfgFigure 18.49).
Intra-articular fractures occur as either a siriglaoral condyle fracture (Figure
18.50) or as a supracondylar fracture with extendistally into the joint (Figure
18.51).
Evaluation
There is a history of a high-energy injury and dwgland
deformity just above the knee. X-rays areessary to confirm the
diagnosis and to evaluate
articular surface injury. Carefully check sensatimotor power and
the vascular status of the leg and foot
Treatment
Non-displaced fractures
Treat non-displaced fractures in a long leg cataut weight
bearing.
Displaced fractures
1. Treat displaced fractures in skeletal traction gigirtibial pin.
Flexing the knee will help to reduce the anguldoduaity of
the distal femur. This is done with pillows undee knee, balanced suspension or using
Perkin’s traction.
2. Align the articular surfaces to within a few millgtres using traction, closed manipulation or
open surgical reduction.
3. Begin quadraceps muscle strengthening in tractio@nwpain permits.
4. When the fracture is united (at 4—6 weeks), trartbie patient to a long leg cast or cast brace
with knee hinges.
5. Begin weight bearing at 3 months when the fracsisolidly healed.
6. Popliteal artery injuries require immediate surfjozarection if the limb is to be saved.

Patella Injuries
Patella injuries are caused by direct trauma tatfterior knee
Displaced fractures are associated with ruptutb@fjuadriceps tendon complex; they need surgical
repair to restore knee extensor function.The fractuill displace if the quadriceps tendon is tonal a
the quadriceps muscle pulls the fragments apart.
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Lateral patella dislocations follow a direct fotoethe medial side of the bone or from a twisting

injury in a developmentally unstable patella. Tduee the dislocation, place the knee in extensnoh a

push the patella medially.
Evaluation
Suspect a fracture from the history of the injung &om swelling and pain
directly over the anterior knee. If the fracturelisplaced, the patient is unable tg
extend the leg and a gap is often palpable betweedisplaced fragments. A
rupture of the quadriceps tendon proximal to thelf@ or to the patella tendon
distal to it has similar physical findings. X-ragsnfirm diagnosis.
Treatment
Non-displaced fractures
Treat non-displaced fractures in a splint or cydindast for 4—6 weeks.
Permit full weight bearing in the cast.

Displaced fractures
Treat displaced fractures by surgical repair offtheture, or by suture of the quadriceps tendon
mechanism (Figure 18.52). Remove comminuted fraggreamd, if necessary, remove a portion of the

patella. Place in a splint or cast as for non-disgdl fractures.
Tibial Plateau Fractures

Tibial plateau fractures are intra-articular inggriof the weight-bearing portion of the
knee joint
Treat non-displaced fractures with a splint or cast
Treat displaced or unstable fractures with tractiosurgical stabilization
Evaluate for injury to the popliteal vessels.
Tibial plateau fractures result from a verticalateral force driving the femoral
condyles into the tibial articular surface of theek.

The most unstable fractures involve both plateaukaoss the tibial shaft (Figure 18.53).
Evaluatlon
The knee is swollen, painful and shows deformitthatlocation of the injury. X-rays determine the
location of the fracture and indicate the treatment
Perform a careful examination of the neurological ®ascular functions at the foot and ankle. Injiary
the popliteal artery requires immediate repaihé teg is to be saved.
Treatment
Non-displaced fractures
Treat non-displaced fractures, and fractures veisis kthan 5 mm of articular surface depressionsiliat
initially. In 1-2 weeks, begin a range of motiort otithe splint. Keep the patient non-weight begufior
6 weeks and partial weight bearing with crutchea stick for an additional 6 weeks.
Displaced fractures
Treat displaced or unstable fractures by closedatsoh followed by a cast, calcaneal traction ag&al
reduction and internal fixation.

Tibial Shaft Fractures

Healing response and complication rate are rekatéloe extent of soft tissue injury
Open fractures are common and require immediateddabent
Closed reduction and cast application is appropfiat most fractures
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Evaluation

External fixation is useful for fractures assodaiagth open wounds or severe comminution and
instability

Complications include compartment syndrome, nonuaiad infection.

Fractures in this region are often open becausigegbroximity of the anterior tibia to the skin fage.
The amount of soft tissue (skin, muscle, nervd, aery)
damage influences the rate of healing and the ehahc
subsequent infection.

Fracture patterns include: (Figure 18.54)

- Spiral fractures, from low energy injuries (A)

- Short oblique fractures (B)

- Transverse fractures (C).

Inspect the skin closely for any wounds. Full timeks
breaks in the skin indicate an open fracture andsjmwuld
prepare for debridement and lavage of the fracture.
During the initial examination, check the neurot@jiand vascular function to the foot.
Signs of a developing compartment syndrome include:

- Increasing pain

- Coolness and pallor of the foot and toes

- Pain with passive extension or flexion of the toeankle

- Increasing tight feeling in the compartments in¢hH.

Treat with surgical release of the four leg comparits as soon as possible

Treatment

1. Immediately debride open fractures.

2. Reduce tibial fractures by hanging the leg overeth@ of the examination table and apply longituldina
traction.

3. Place the limb in a long leg three way splint viltk knee in 10—20 degrees of flexion.

4. In 2 — 3 weeks, remove the splint and apply a leggcast.

5. Recheck the patient about every three weeks. Xasgsiseful to check the position of the fracture
and the extent of healing.

6. When the fracture position feels stable, placeptiteent in a patella tendon bearing cast and begin
knee motion and weight bearing. The healing timaufecomplicated tibial fractures is about six
months.

7. Open fractures that require dressing changes orgskits and unstable comminuted fractures are best
managed using an external fixation frame.

8. Use either a unilateral or a bilateral frame. Wttenskin has been closed and the fracture is stable

remove the frame and apply a cast for the remaiofire treatment period.

Ankle Fractures

Ankle fractures result from inversion, eversiontégral rotation and vertical forces

The anatomic structures involved include the tibtayla and talus and three sets of ligaments
Isolated fibula fractures are stable. Most othgrrias involve two or more of the above structuaed
require closed reduction or surgical stabilizatiBrternal fixation may be used in vertical load
fractures.

Isolated fractures of the distal fibula are causgdn eversion/external rotation force through the
ankle. With only one component of the articulagraisrupted, these are stable injuries (Figure3)8.5
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A similar injury combined with a fracture of the dial malleolus or tear of the deltoid ligament
(Figure 18.56) is not stable and causes subluxatidime ankle joint.
Inversion injuries result in medial subluxationtlé joint and fractures of both malleoli (Figure38.
A vertical load causes the distal tibial articidarface to fracture (Figure 18.58), resulting in a
compression injury to the cancellous bone and Bggmit disruption of the articular cartilage of the
ankle.
Evaluation
- Ankle fractures result from low-energy injuries buas a fall from a low step.
Inspection for deformity and palpation of the apéanaximum tenderness will enable you to make an
accurate diagnosis. X-rays are most useful to et@liihe position of the ankle joint after closed
reduction.
The reduction is satisfactory if X-rays show thetitage clear space has a uniform thickness on all
three sides of the joint when viewed in the montigsev anterior-posterior view with the ankle in 15
degrees of internal rotation) and there is a nonelationship of the distal tibial surface to th&us.
Treatment
Treat isolated fibula fractures in a 3-way splfotlowed after 7-10 days by a weight bearing shegt
cast
Unstable fractures
Reduce unstable fractures with gentle longitudiredtion followed by manipulation in the opposite
direction to the deformity:
- Position eversion/external rotation fractures wité heel in inversion,
the foot internally rotated and the ankle at@Qrees of flexion;
maintain this position by holding the big toe teppart the weight
of the leg, while an assistant applies the splint
- Position inversion type fractures with the heelrgagk slightly, the
foot in neutral and the ankle at 90 degrees ofdiex
Vertical load fractures (Figure 18.58), are difftdo treat by closed
reduction. If gentle traction and manipulation loé fragments does not
result in a satisfactory reduction, consider cadedtraction or an
external fixation frame.

Foot Injuries

1. Talus fractures
Clinical examination suggests this fracture, buta)s are needed to confirm the diagnosis and to
guide treatment The neck of the talus is pushaghagthe anterior tibia, fracturing the neck
(Figure 18.59).
Treat with closed reduction and immobilization
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Fracture dislocations may require open reduction

Talar neck fractures result from an axial loadalihiorces the foot into dorsiflexion. Continuatioin
this force produces a dislocation of the subtaiat as the body of the talus extrudes posterior
medially from the ankle joint.

Evaluation

Diagnosis is based on a history of a dorsiflexigary, with swelling and pain about the ankle aintth
foot. Obtain ankle and foot X-rays to confirm tleedtion and extent of the fracture.

Treatment

2.

Treat minimally displaced fractures in a splinidaled by a short leg nonweight bearing cast foB6—
weeks.

Reduce displaced fractures with gentle longitudiradtion, pulling the heel forward and dorsiflexin
the foot. Next, evert the foot and bring it intaplar flexion to align the major fragments. Apply a
short leg cast. If the talus is located, applydimressure over the extruded fragment during the
reduction manoeuvre.

Calcaneus fracture

Calcaneal fractures occur either through the bddlgecalcanous and into thet, or as avulsion
fractures of the posterior portion of thedrdsity

The mechanism of the injury is a vertical load whincay also cause vertebral body compression
fractures

Treat with compression, elevation, splinting anadgial resumption of weight bearing.
Calcaneous fractures result from a vertical loaddariving the talus downward into the subtalar
joint and the body of the calcaneus (Figure 18.60).

Avulsion fractures of the calcaneal tuberosity@@duced by the contracting Achilles tendon (Figure
18.61). These fractures usually do not enter théasar joint and have a better prognosis.

Evaluation

The physical examination reveals swelling and temekes about the hind foot. X-rays will confirm
diagnosis. Ask about low or mid-back pain and p@lae spine to evaluate for a vertebral fracture.
Treatment

Treat calcaneal fractures with a compression drgsshort leg splint and elevation.

Keep the patient from bearing weight on the affédit@b. Encourage toe and knee motion while the
limb is elevated. Begin partial weight bearing &w&eks after the injury and full weight bearing, as
tolerated, by 3 months.
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3. Fracture dislocation of the tarsal-metatarsal jint (Lisfranc injurie9
- The injury results from forced plantar flexion betforefoot
Diagnosis is by X-ray showing fractures of theebabthe metatarsal bones
with subluxation or dislocation of the tarsal-matatl joints.
Treat with closed reduction and immobilization
Pin fixation may be necessary to secure the positio
Long-term mid-foot pain is common. The injury casusiéeslocation of the
tarsal-metatarsal joints and fractures of the raetats and tarsal bones (Figure
18.62).
Evaluation
Deformity is often not evident because of the laageunt of swelling present.
On the X-ray, the medial borders of the secondfanth metatarsals should be aligned with the nedia
borders of the second cuneiform and the cuboidectsely.
Treatment
1. Perform a closed reduction to return the mid-foathie anatomic position.
2. Apply a short leg splint and ask the patient topkeee limb elevated. If reduction cannot be attdioe
maintained, consider stabilization with pins oreses.

4. Fractures of the metatarsals and toes
Fractures of the metatarsals and toes are commjumes resulting from minor trauma
Treat fractures and dislocations in this area bgad reduction and immobilization.
Evaluation
Clinical findings are tenderness and swelling. Dty is not always evident.X-rays confirm
diagnosis.
Overuse fractures (stress fractures) occur in te@atarsal bones. The
patient has pain and tenderness but no historgudgdarauma.
Treatment
1. Treat dislocations and angulated fractures witlsedbreduction.
2. Immobilize metatarsal fractures in a firm bottonoslor a short leg cast.
3. Treat toe fractures and dislocations by tapingdeeto a normal adjacent
toe (Figure 18.63).
4. Treat stress fractures by limiting the amount wigtithe patient spends on his/her feet. If necessary
use a firm shoe or cast until pain free

Spine Injuries

Evaluate the spine based on a history of injuryspdal examination, a complete neurological
examination and X-rays
Spinal column injuries are stable or unstable, d@asebone and ligament damage
Neurological function may be normal, show incomplejury or complete spinal cord disruption
Base your treatment on the extent of injury.
- Fractures are stable if further deformgynlikely.
- They are unstable if a change in the fra&cposition is expected with mobilization.
- Spinal cord injury is complete if therenis nerve function below the level of injury and if
improvement or return of functioruiglikely.
- Incomplete injuries have some nerve fumchelow the injury level and may show improvement
with treatment.
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Evaluation

1. Ask the patient if he/she has neck or back paimagrlost feeling in the arms or legs. Assume that a
unconscious patient has a spine injury until heyghlkes up enough to answer these questions or until
adequate X rays show the spine to be normal.

2. Inspect the entire spine by log rolling the patigantly on to his/her side. Look for swelling and
bruising. Palpate the spine for areas of tenderaed<heck for gaps or changes in the alignment of
the spinous processes.

3. Perform a careful and complete neurological exatiinas outlined in Table 18.1 and record your

findings. If there is a neurological deficit, detene the level from a motor and sensory examination

The injury is complete if there is no neurologiftaiction below that spinal cord level.

In incomplete injuries, the sacral nerve roots witen function.

During the period of spinal shock (usually thetf#8 hours after injury) there may be no spinaticor

function. As shock wears off, some neurologicabxery may occur with incomplete injuries. The

ultimate prognosis cannot be accurately determéhethg the first several days.

ok

Neurological examination in the spinal injury patient
- Sensation
- Test sensation to pinprick in the extremities andk
- Test perianal sensation to evaluate the sacrad root
Motor function
- Evaluate motion and strength of the major musabe:gs
- Determine if rectal sphincter tone is normal
Reflexes
- Deep tendon reflexes in the upper and lower extresni
- Bulbocavernosus reflex: squeeze the glans pemis bulbocavernosus muscle contracts in a
positive test
- Anal wink: scratch the skin next to the anus —ahes contracts in a positive test
- Babinsky reflex: stroke the bottom of the foot € tbes flex normally and extend with an upper
motor nerve injury

X-ray examination

X-ray the entire spine in patients not mentallypssive enough to cooperate with the clinical
examination.
- In patients who are awake:

- X-ray the symptomatic areas of the cervidadracic and lumbar spine

- X-ray the cervical spine in all patients inwedl in high-energy multiple trauma.

Evaluate the cervical spine:

- With lateral and AP films

- Make sure to include all seven cervical vaideb

- Obtain an open mouth odontoid view.

Take AP and lateral views of the thoracic and lungdmine.
The most common areas of injury are C2, C5-6 ar®-I1. In patients
with pain but normal X-rays, take flexion and exdiem lateral X-rays of
the cervical spine.

X-ray interpretation

The bony spine is anatomically divided into threet®ns or columns (Figure18.64).
Injuries are unstable if there is:
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- Injury to two or more columns

- Rotational mal-alignment

- Subluxation or dislocation of one vertebra on aaoth

- Fracture of the odontoid

- Up to 50% vertebral body compression in the thdranbar spine
- Increased width between the pedicles on the AP.view

Treatment

Cervical spine

- C1: The first cervical vertebra has ample room fordpimal cord and
neurological injury is unusual:
- Initially, place patients in skull traction to mé&in the fracture

position and to control discomfort

- When stable, change to a Minerva cast or a rigidica collar
- Healing takes about 3 months
C2: Odontoid fractures at the junction of the vertébaly are unstable
(Figure 18.65):

- To reduce the fracture, place the patient in dkadition with slight
hyperextension of the head

- At 4-6 weeks, change to a Minerva cast or a hast ve

C2: Vertebral body:

- Reduce the fracture by placing the neck in themaépbsition and
apply a Minerva cast or rigid collar

- Avoid traction because it will distract this fractu

C3-7: Treat fractures, dislocations and fracture-didiocs (Figure 18.66)

in skull traction followed, after 4—6 weeks, by @grva cast or halo vest.

Healing time is 3—4 months, usually with a spontarsefusion.

Facet dislocations or subluxations

Gradually increase the traction weight (5 kg/hguita 20 kg) while

monitoring neurological signs and taking frequatétal X-rays. When the facet joints are unlocked,
attempt to reduce the dislocation by gently rotaind extending the neck. If this is unsuccesafldyv it
to remain dislocated and treat as above.

Neurological damage
Spinal cord injury above C5 causes paralysis ofépiratory muscles and patients usually die leefor
reaching a medical care facility. At or below tlasel, treat similarly to patients without neuralcey

deficit. However, begin care of the skin, bowel &tatlder immediately.

Thoracolumbar Spine

1. Place the patient at bed rest on a soft pad ane moly by log roll. A paralytic
ileus is common following lumbar fractures. Give hatient nothing by mouth
until bowel sounds return. Regularly monitor ancore the neurological status.

2. If there is no neurological damage, begin ambutattehen comfortable, using a
brace or body cast (Figure 18.67). A sitting lat&aay will confirm fracture
stability. The patient should not bend or lift fdrleast 3 months. For incomplete
neurological injury, treat as above but monitor tleerological status closely unti
recovery has stabilized. With complete neurologitistuption, begin the

rehabilitation programme immediately to preventgmbial complications.
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1. Open growth plates and the thick periosteal mengnaake fractures in children
different from those in adults

2. Treat fractures by closed reduction; certain dispdieepiphyseal fractures may need
surgical reduction

3. Future growth will remodel some residual defornmiityength, angulation and
displacement but not in rotation.

4. Growth in length occurs through the cartilaginopgpbyseal plates and growth in width
through the periosteal membrane. The latter isck fibrous layer that covers the bone
and provides stability to torus (Figure 18.68) gnelenstick fractures (Figure 18.69).

5. Epiphyseal plate fractures are classified by loratind by the path of the fracture line
across the epiphyseal plate (Figure 18.70).

6. If the growth potential of the epiphyseal cartilagelamaged, the growth pattern will be
altered and deformity of the extremity is likely.

Evaluation

Identify the fracture by findings of tendernessebBing, bruising and deformity. Obtain X-rays
if available. If you cannot identify a fracture,nsdder the possibility of infection.

Joint instability in children occurs because ohtbgaments and epiphyseal fractures. Take ap
X-ray while applying stress across the joint towgltbe location of the instability.

{8 World Health

Fractures in Children

Treatment

Treat epiphyseal fractures with gentle closed redncMake one or two attempts only, as repeated
manipulation will further injure growth potential.

Minor residual deformity in fractures of type | aldvill remodel. Type Ill and IV fractures involve
the joint cartilage as well as the epiphyseal pldtdisplacement of more than a few millimetres
remains in these structures after closed reductimmsider open reduction.

In general, fractures not involving the growth platill heal in an acceptable position as long a&s th
general alignment of the limb is maintained. Thaadelling potential declines with age, and younger
children are able to correct greater deformities.

Expected correction following long bone fracturesn children

Length 1.5-2 cm
Angulation 30 degrees
Rotation NoneDisplacement 100 %
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Specific Fracture Types

Supracondylar Fractures Of The Humerus

arwNE

Treatment
1.

2.

Age Most common from 18 months to 5 years

Mechanism Fall on extended arm

Evaluation Pain, swelling and deformity just abel@ow
Examine the vascular and nerve function in thedoreand hand
X-ray Helpful but not essential. Do not delay treant if X-ray is
unavailable (Figure 18.71).

With the patient lying face up, apply traction twe forearm with the
elbow near full extension.

While maintaining traction, grasp the distal fragrnef the humerus
and correct medial and lateral displacement aratioot (Figure
18.72).

Next, flex the elbow slowly while pushing the didtagment
forward into the reduced position (Figure 18.73).

Check the radial pulse before and after the reductf it diminishes

as the elbow is flexed, extend the forearm unélphlse returns.
Immobilize the arm in a posterior splint at 120 &g of flexion or in the
position where the pulse remains intact.

If the circulation is in question, or if it is npbssible to obtain a
satisfactory reduction, treat the patient in olaoraor Dunlap’s

traction .Triplane fractures of the distal tibiagire 18.74)

Age 12-15 yearsat the time of closure of the distal tibial epipis

1.
2.
3.

Mechanism Abduction, external rotation force to am&le joint
Evaluation Painful, swollen ankle with or withouher deformity
X-ray is needed to make the diagnosis but, if uhabke, begin treatment

Treatment

1.
2.

3.

Apply longitudinal traction to the foot by holdirtige mid-foot and heel.

Invert the heel, bring the ankle from plantar feaxito neutral (90 degrees) and
internally rotate the foot.

Maintain the reduction by grasping the great tdewang the foot to hang,
while a three-way splint is applied.

Mould the plaster as it dries.

Obtain post-reduction X-rays when possible.

Compartment Syndrome

Compartment syndrome is caused by swelling witlsed fascias spaces; as the intra-compartmeatayse
increases, blood supply to the muscles is lost
Treat with immediate surgical release of the shahfascia over the involved compartment.

Increased compartment pressure is commonly caysed b
- Tight casts or dressings
- External limb compression
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- Burn scar
- Fractures
- Soft tissue crush injuries
- Arterial injury.
The most common areas involved are the anteriodaeg posterior compartment of the leg and the
volar forearm compartment. Other areas includethigh, the dorsal forearm, the foot, the dorsal
hand and, rarely, the buttocks.
Diagnostic physical findings include:
- Pain out of proportion to the injury
- Tense muscle compartments to palpation
- Pain with passive stretch of the involved muscle
- Decreased sensation
- Weakness of the involved muscle groups
- Pallor and decreased capillary refill (late finding
- Elevated compartment pressure (if measurementisilme).
Treatment
- Split the cast and dressings, if present.
Do not elevate the limb, but observe carefullyifioprovement.
If signs and symptoms persist, treat the acute eoimgnt syndrome with immediate surgical
decompression.
Even short delays will increase the extent of ereible muscle necrosis so, if you suspect a
compartment syndrome, proceed with the decompregsimediately.

Fat Embolism Syndrome

Fat embolism syndrome follows major long bone traum

The etiology remains elusive, but seems to invelvehowering of bone marrow contents into the
bloodstream. These lodge in the lungs, brain amer argans.

The syndrome becomes clinically evident on thersgco third day post injury.

The lung involvement causes respiratory distrebg;twis fatal in a small percentage of patients.
Signs include:

- Confusion and anxiety

- Increased pulse and respiratory rate

- Petechiae located in the axilla, conjunctiva, jeadatd neck

- A chest X-ray showing fluffy infiltrates

- Low arterial oxygen content (if test available).

Administer oxygen and support respiration if bregjteffort becomes great.

The syndrome is self-limited, lasting usually jasew days.

Permanent effects are rare, but include impairgdrvj kidney abnormalities and mental changes
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Female Genital Injury
Injuries result from unintentional trauma, sexusdault and, in some regions, female genital midiat

Technique

1. Conduct a local examination of the genital areaedBHor associated injuries.

2. Obtain information about the nature of the objeatsing injury; sharp objects may have
penetrated adjacent organs.

3. Catheterize the bladder if the patient has urimatgntion. Repair all lacerations unless they are
very superficial. Anaesthesia may be required téop@ a thorough examination and repair of
severe injuries.

4. Check for tears of the hymen then introduce a dpetand examine all the vaginal walls,
fornices and the cervix.

5. Thoroughly clean the skin with soap and watergate lacerations with saline and ligate bleeding
vessels. Excise only devitalized tissues.

6. Repair deep lacerations with absorbable sutureowittension and the skin with non-absorbable
suture.

7. Perform a laparotomy if the peritoneum is penettaf®r vulval haematomas, infiltrate the area
with local anaesthesia and evacuate the clots.

Complications
Infection
Haematoma in the parametrium
Rectovaginal fistula
Dyspareunia.
These can be prevented by proper haemostatis e@ichten repair.

Rape

If there is allegation of rape, make detailed rdsaf your findings and comply fully with local lelg
requirements. Give a dose of penicillin to protéet patient against bacterial infection. Proteetghtient
against pregnancy; use an IUD or emergency corgtiacewith two birth control pills immediately
and two more in 12 hours. Give an anti-emetic whi birth control pills. Arrange psychological
counselling.

Ketamine Anaesthesia

Ketamine as the sole method of anaesthesia is yvwgeld without any safeguards of the airway. Howeve
it cannot be recommended as a completely safe mi@thibe presence of a full stomach due to theafsk
regurgitation and aspiration.

Key points
. Ketamine is a full general anaesthetic; do not@ggloutine precautions
General anaesthesia with intubation and contraléadilation is effectively a universal technique
although relatively time-consuming for short cagksre is almost no procedure for which it is
unsuitable.
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Ketamine anaesthesia is suitable:
- When muscle relaxation is not required, especiallshildren.
As a “fall-back” technique if your inhalational agatus, or gas supply for a Boyle’s machine,
fails.
If you have to give general anaesthesia withoudlational apparatus, for example at an accident
to release a trapped casualty

Unsupplemented ketamine
Give a sedative drug and atropine as premedication.
Insert an indwelling intravenous needle or cannula.
In a struggling child, it is more convenient tdaje this until after ketamine has been given
intramuscularly
Give ketamine 6—8 mg/kg of body weight intramusdylar 1-2 mg intravenously (mixed with an
appropriate dose of atropine, if not already givepremedication).
After intravenous injection of ketamine, the patietll be ready for surgery in 2—3 minutes, and
after intramuscular injection in 3—5 minutes.
Give supplementary doses of ketamine if the patesponds to painful stimuli. Use half the
original intravenous dose or a quarter of the aagjintramuscular dose.

Ketamine
Induction with ketamine is similar in principle itmduction with thiopental and the same precautesy.
The average induction dose is 1-2 mg/kg of bodykteiThe standard formulations are:

50 mg/ml

100 mg/ml.

Be sure to check which formulation of ketamine younave.

The patient’'s appearance as he or she loses casgeiss is different from when barbiturates are ased
the patient may not appear to be “asleep”. The m@sremain open, but the patient will no longer
respond to your voice or command or to painful atimf you try to insert an oropharyngeal airway a
this stage, the patient will probably spit it oMiuscle tone in the jaw is usually well maintaindéebia

ketamine has been given, as is the cough reflesafé airway is not guaranteed since, if requrgitatr
vomiting of gastric contents occurs, there is selere danger of aspiration into the lungs.

After induction with ketamine, you may choose toqaed to a conventional inhalational
anaesthetic, with or without relaxants and intudrati

For short procedures, increments of ketamine mayiven intravenously or intramuscularly every
few minutes to prevent the patient responding tofphstimulation.

This method of anaesthesia is simple, but prodnoesuscular relaxation.

Ketamine is also not a cheap drug.

If your supplies are limited, try to reserve ketaenfor cases where there are few suitable
alternatives; for example, for short procedureshitdren when access to the airway may be
difficult.
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Postoperative care

Post operative note and orders
The patient should be discharged to the ward vathprehensive orders for
the following:
- Vital signs

Pain control Rate and type of intravenous fluid

Urine and gastrointestinal fluid output

Other medications

Laboratory investigations

The patient’s progress should be monitored andldhnalude at least:
A comment on medical and nursing observations
A specific comment on the wound or operation site
Any complications
Any changes made in treatment

Aftercare: Prevention of complications
Encourage early mobilization:
o0 Deep breathing and coughing
Active daily exercise
Joint range of motion
Muscular strengthening
Make walking aids such as canes, crutches and vgadikailable and provide instructions
for their use
0 Ensure adequate nutrition
Prevent skin breakdown and pressure sores:
o0 Turn the patient frequently
o0 Keep urine and faeces off skin
Provide adequate pain control

O O OO

Discharge note
On discharging the patient from the ward, recorthenotes:

Diagnosis on admission and discharge

Summary of course in hospital

Instructions about further management, includinggdrprescribed.
Ensure that a copy of this information is givente patient, together with
details of any follow-up appointment

Postoperative Management

If the patient is restless, something is wrong.
Look out for the following in recovery:
- Airway obstruction
Hypoxia
Haemorrhage: internal or external
Hypotension and/or hypertension
Postoperative pain
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Shivering, hypothermia
Vomiting, aspiration
Falling on the floor
Residual narcosis

The recoverlng patient is fit for the ward when:
Awake, opens eyes
Extubated
Blood pressure and pulse are satisfactory
Can lift head on command
Not hypoxic
Breathing quietly and comfortably

Appropriate analgesia has been prescribed andely stablished
Post operative pain relief

Pain is often the patient’s presenting symptorait provide useful clinical information and it is
your responsibility to use this information to héhe patient and alleviate suffering.

Manage pain wherever you see patients (emergepeyating room and on the ward) and
anticipate their needs for pain management aftgyesy and discharge.

Do not unnecessarily delay the treatment of gfainexample, do not transport a patient without
analgesia simply so that the next practitioneragpreciate how much pain the person is
experiencing.

Pain management is our job.
Pain Management and Techniques

Effective analgesia is an essential part of postipe management. Important injectable drugs &n p
are the opiate analgesics.

Nonsteroidal anti-inflammatory drugs (NSAIDs), swashdiclofenac (1 mg/kg) and ibuprofen can
also be given orally and rectally, as can paraceté&bd mg/kg).
There are three situations where an opiate migiyiven:

o0 Preoperatively

0 Intraoperatively

o Postoperatively
Opiates given pre- or intraoperatively have impareffects in the postoperative period since
there may be delayed recovery and respiratory dejae, even necessitating mechanical
ventilation.
Opiate premedication is rarely indicated, althoaghnjured patient in pain may have been given
an opiate before coming to the operating room.
Short acting opiate fentanyl is used intra-opeedyivo avoid this prolonged effect.
Naloxone antagonizes (reverses) all opiates, bugfiect quickly wears off.
Commonly available inexpensive opiates are petkidimd morphine.
Morphine has about ten times the potency and aelodigration of action than pethidine.
Ideal way to give analgesia postoperatively is to:

o Give a small intravenous bolus of about a quanter third of the maximum dose

(e.g. 25 mg pethidine or 2.5 mg morphine for arrage adult)

WHO/EHT/CPR 2005, formatted 2009 Best practice guidelines isaditer situations 51



{8 World Health

o Wait for 5-10 minutes to observe the effect: theirdel effect is analgesia, but retained
consciousness

o Estimate the correct total dose (e.g. 75 mg pethidr 7.5 mg morphine) and give the
balance intramuscularly.

o0 With this method, the patient receives analgesiekijuand the correct dose is given

If opiate analgesia is needed on the ward, it istrasual to give an intramuscular regimen:

o Morphine:
- Age 1 year to adult: 0.1-0.2 mg/kg
- Age 3 months to 1 year: 0.05-0.1 mg/kg

o Pethidine: give 7-10 times the above doses if ugetbidine

Opiate analgesics should be given cautiously if tge is less than 1 year. They are not recommended
for babies aged less than 3 months unless veryelm®nitoring in a neonatal intensive care unit is
available.

Anaesthesia & Pain Control in Children

Ketamine anaesthesia is widely used for childremural centers (see pages 14-14 to 14-21), but is
also good for pain control.

Children suffer from pain as much as adults, bug steow it in different way Make surgical
procedures as painless as possible:

Oral paracetamol can be given several hours prioperation

Local anaesthetics (bupivacaine 0.25%, not to ekdeml/kg) administered in the operating room can
decrease incisional pain

Paracetamol (10-15 mg/kg every 4—6 hours) admnedtey mouth or rectally is a safe and effective
method for controlling postoperative pain

For more severe pain, use intravenous narcoticspfmme sulfate 0.05-0.1 mg/kg 1V) every 2—4
hours

Ibuprofen 10 mg/kg can be administered by mouthmege8 hours

Codeine suspension 0.5-1 mg/kg can be adminisbgreabuth every 6 hours, as needed.
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30
31
32
33
34
35
36
37

ESSENTIAL EMERGENCY EQUIPMENT GENERIC LIST

This checklist of essential emergency equipmentdsuscitation describes
minimum requirements for essential emergency salgiare at the first referral
health facility (small or rural hospital/ healthntes)

Quantity Date
Capital Outlays Checked
Resuscitator bag valve and mask (adult)
Resuscitator bag valve and mask (paediatric)
Oxygen source (cylinder or concentrator)

Mask and Tubings to connect to oxygen supply
Light source to ensure visibility (lamp and flagiht)
Stethoscope

Suction pump (manual or electric)

Blood pressure measuring equipment
Thermometer

Scalpel # 3 handle with #10,11,15 blade;
Scalpel # 4 handle with # 22 blade

Scissors straight 12 cm

Scissors blunt 14 cm

Oropharyngeal airway (adult size)
Oropharyngeal airway (paediatric size)

Forcep Kocher no teeth 12-14 cm

Forcep, artery

Kidney dish stainless steel appx. 26x14 cm
Tourniquet

Needle holder

Towel cloth

Waste disposal container with plastic bag
Sterilizer

Nail brush, scrubbing surgeon's

Vaginal speculum

Bucket, plastic

Drum for compresses with lateral clips
Examination table

Wash basin

| Renewable ltems
Suction catheter sizes 16 FG
Tongue depressor wooden disposable
Nasogastric tubes 10 to 16 FG
Batteries for flash light (size C)
Intravenous fluid infusion set
Intravenous cannula # 18, 22, 24
Scalp vein infusion set # 21, 25
Syringes 2ml
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45
46
47
48
49
50
51
52
53
54
55
56
57
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Syringes 10 ml

Disposable needles # 25, 21, 19

Sharps disposal container

Capped bottle, alcohol based solutions
Sterile gauze dressing

Bandages sterile

Adhesive Tape

Needles, cutting and round bodied

Suture synthetic absorbable

Splints for arm,leg

Urinary catheter Foleys disposable #12, 14, 18 ity
Absorbent cotton wool

Sheeting, plastic PVC clear 90 x 180 cm
Gloves (sterile) sizes 6 to 8

Gloves (examination) sizes small, medium, large
Face masks

Eye protection

Apron, utility plastic reusable

Soap

Inventory list of equipment and supplies
Best practice guidelines for emergency care

Supplementary equipment for use by skilled healtiiessionals
Laryngoscope handle

Laryngoscope Macintosh blades (adult)
Laryngoscope Macintosh blades (paediatric)
IV infusor bag

Magills Forceps (adult)

Magills Forceps (paediatric)

Stylet for Intubation

Spare bulbs and batteries for laryngoscope
Endotrachael tubes cuffed (# 5.5 to 9)
Endotrachael tubes uncuffed (# 3.0 to 5.0)
Chest tubes insertion equipment
Cricothyroidotomy

This list was compiled from the following WHO resoes:

WHO training manual:Surgical Care at the District

Hospital

WHO Emergency Relief Items, Compendium of Basic

Specifications

WHO/UNFPA Essential drugs and other commoditiesdéproductive health services.
WHO Essential Trauma Care Guidelines

* For specification refer to this book
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Guideto Infrastructureand Supplies
at Various L evels Of Health Care Facilities
Emergency and Essential Surgical an@Anaesthesia Procedures
(Compiled from WHO manual Surgical Care at the Dittt Hospital 2003)

Level 1 Level 2 Level 3
Small hospital / health centre District/provincial hospital Referral hospital
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