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SUBJECT: 

A.
Systemic Injury State  & Combat Tempo. 

B.
Orbit & Craniofacial Trauma
INTRO:   As Section facilitator I will focus on the above combat care challenges, applied concepts, and practical solutions. The following points represent after action findings from a variety of current and prior conflict sources.  Some of which I reference at the end. 

A.
SYSTEMIC  INJURY  STATE  

CHALLENGE:  

· “ Stop the Bleeding,  Limit the Suffering ”

· What  is the optimal orbit / enucleation timing ? 
· How do we maximize efficiency? 

· Many surgical procedures can be simultaneous and equally efficient. 

· Expect, at times to be the only surgeon in the room.
· You will need to know if your patient is stable,… should remain on a Ventilator, can return to the floor ?  or to the unit. 
· Have your colleagues write general surgical ICU orders.

· You and the anesthesia O.R. team will need to move the ball forward, with the O.R. time you do have. 

Acute SYSTEMIC FACTORS: CORE TEMP, INR, # of TRANSFUSION UNITS, GCS, 
Ventilation state, Acidosis, Immediate Neurosurgical and Surgical status. 

· CORE TEMP. Hypothermia is common even in the desert. Open body cavities, rotor wing evacuation, and shock result in hypothermia. 


· COLD = COAGULOPATHY
· PREVENTION. Keep the ER WARM ! . Warm OR Rooms, Warm Saline / Blood / Patient.    

· NEUROSURGERY: Is the only team that SELECTIVELY uses a cold operating room. Give them a warm patient.  

· INR:  Is a Global Coagulopathy score, rapid and broadly used. Be Familiar.

· Normal is 1,  with trauma >2,  INR of 6 is in a coagulopathy spiral.

BRAIN INJURY:
· Maintain Cerebral Perfusion

· A General Surgical Exam is VITAL.  

· Saline is combatable with dilantin and blood.  
· NO D5W for many reasons: Cerebral edema, hypotonic, medications intolerant.  

· Avoid Fluid Resuscitation. USE Blood. 

· Patients who cannot get off the ventilator are at GREAT Risk when they are transferred  to a Civilian Hospital. 
· Intracranial fragments get 1 gram of Dilantin over a minimum of 30 minutes.  Caution:  hypotension & arrhythmia if administered too fast.  Maintenance of 300 to 400 mg per day. 
· 25 grams of manitol in a resuscitated patient will buy you a lot of time with elevated ICP. Must have a foley. 
ORBIT AND  BRAIN FRAGMENT WOUNDS:  are common. 
· With rapid EVAC, GCS OF 14 is quite consistent with an orbit & frontal lobe fragment.

· GCS 14 can rapidly decline. 
· Do you have Neurosurgical Capability at your CSH?

· If not, Provide supportive care to your capability.  
ROTOR  WING DUST OFF CREATES G FORCEs:  

“ If in doubt, perform CANTHOTOMY AND CANTHOLYSIS PRIOR TO EVACUATION.“

· ORBITAL HEMORRHAGE AND EDEMA CAN WORSEN IN AIR EVAC: FROM G FORCES, Emesis and Supine position. 

· Acute Rise in  ICP (  

· Patients go from a head elevated position in the ICU (  to 
· ( supine for evacuation. 
· Load Patients Head toward Pilot !!!
· Head toward rear can cause DEADLY INCREASE IN ICP

·  ( De-compensation of an ORBITAL COMPARTMENT SYNDROME
· If moderately tight orbit to palpation, or an APD, CUT and LYSE. 

·  Addsons Forceps, Blunt Tenotomy Scissors, Hemostat 
· Carry them in your aid bag.  Canthotomy and Cantholysis. 
Same if PT with firm orbits are going for  Neurosurgical cases.  They swell a lot post op.  Canthotomy and Cantholysis BEFORE Craniotomy

AIRWAY:   BE PREPARED FOR SURGICAL AIRWAY

· I carried a small surgical airway kit  (Prep, Blade,4x4, Hemostat, 6-0 tube) 

· THE HEMOSTAT IS SUPERB TO LIFT THE SLIT cryco-thyroid MEMBRANE AND PLACE THE ET TUBE UNDER DIRECT VISUALIZATION. The same way you intubate with a laryngoscope. YOU MAY Be the One with the most readily available Hemostat. No stuffing the tube blindly with the knife handle turned. The Hemostat also prepares the wound by spreading the soft tissue to expose the crycoid membrane. 

· Look for fragments near airway on CT, Examine every IED injury in the head and neck when you are the surgeon in the OR.  Orthopedics or General Surgery May leave the room with you as the only surgeon, for significant period of time.  You may be the last surgeon and know the patient should return to the ICU Intubated. 

·  Be aware of signs including:  Tachypnea with RR> 20, Horse voice,  carbonaceous sputum, stridor, Neck wounds.

· Be alert to the Battle environment: 

· Explosives adjacent to the hatch, Blasts and burns in a contained space. 

· Inhalation pattern

· Blast pattern

· The Lance-Corporal  who carries his buds in may be in the ICU 30 min later. 
· Examine and intubate early for airway edema, or desaturation.

· Observe on continuous pulse-ox for 12-24 hours if any question. 

· Loss of airway in the CT scanner is a Hazard that does not go away. 

Real World of how easy it is to miss an Injury: 

In the 86th CSH, COL Azarow,  saved the life of a LCP who was “clearing” his “rough” throat after bringing in 3 of his marines. He was getting ready to return to duty.  The LCP was adjacent to the blast impact.  His Respiratory Rate was 24 with an original SAT of 94%.  He was Intubated 15 minutes later.  25 minutes later he would have required a surgical airway. 
COMBAT TEMPO: 

NUMBER CASUALTIES, CAPABILITY, RESOURCES, SECURITY, AVAILABLE EVAC ROUTES, WEATHER.

· Dictate how much time is optimal for initial surgical intervention. – 
· How much surgical time is practical and optimal? 
· SURGICAL TIME  is an  ASSET that must be Triaged:  

· Hold your Ground:  An orbit and Brain injury MAY be the highest risk injury that soldier or marine has suffered.  
· If are not bleeding out, and there is a fragment wound in the head, Obtain a Brain CT. 
· A Brain CT can be extended to include the orbit. In Brain (5 mm) cuts. 
· Limit requests for fine cuts.  
· No Coronal CTs. for IED type injuries.  

· There are many reasons to avoid Coronal Images including:  Aggravation of  ICP, Bleeding, Airway instability, ocular expulsion and hemorrhage.   

· CT scanners easily overheat and are a triage asset. 

· The information you need is the standard brain CT and actionable Orbit imaging.

· Read images in  Brain, Orbit Soft tissue and Bone windows. Look for Pneumo-encephaly, fragments and Actionable Neurosurgical / Orbital information. 

· Your decision tree information will be met >99% by the above data plus your exam. 

· THE GOAL is to be EFFECTIVE &  EFFICIENT. 

· Get follow up Brain CT imaging on significant injuries that remain with you over 12 hours.   Bleeding can recur. 
 BE ALERT TO FOLLOW ON CARE. 

· As of 2006 there were NO functioning Dialysis units in Iraqi charity Civilian hospitals. 

· In context: Major extremity vascular repairs result in a much higher rate of acute renal failure than do devitalizing wounds that recieve primary amputation. 

· Coalition forces are Evacuated where Dialysis is available.

· Iraqi multi-trauma patient will receive basic follow on care at Iraqi Hospitals.  Gram negative Wound infections are common. 
· Ventilators and Dialysis units are scarce. 
· Iraqi civilians who seek follow up at U.S. Hospitals, are at risk of retaliation by extremist elements.  

· Every convoy of wounded, including Iraqi’s, runs the risk of death.
B.
Orbit & Craniofacial Trauma
Enucleation will likely be your most common Orbital procedure: 
· There is a natural overlap with the ENUCLEATION CHAPTER. 
· Enucleation / Orbital Surgical Goals:    

· Orbital Volume, Fornices, Comfort, Social Motility 
· Clean closed wounds adjacent to Brain Injury
· Cleaning an IED ORBIT,  and placing a 21 MM Acrylic sphere is NOT easy with (  EVISCERATION technique.    
· 14 and 16 mm and 18 mm spheres are volume depleting. 

· Posterior orbital contamination is difficult to clean with evisceration technique. 

· Residual contamination and a small implant result in progressive contracture, scarring and pain. 

· Evisceration, of combat injured eyes has few indications. 
· Combat  & Orbit / Enucleation Techniques
· Are both RAPID & EFFICIENT.  35   minutes.

· Clean Orbit, Closed Wound, 21 MM Acrylic sphere that is Well supported, Conformer, Suture Tarsorrhaphy. 

· OPTIMAL Systemic and Operational Efficiency
· TECHNIQUES: ADAPTATIONS OF WAR TRAUMA Care

·  OPTIMAL ACUTE AND LONG TERM OUTCOMES.
· Key Adaptations: 

· Find a fragment of white sclera by Actively Irrigating.

· Gain Control of Scleral Remnants with Running 4-0 Silk.  
FIGURE 1.
· Convert Grossly contaminated Patient to a CLEAN ORBIT



· Brain / Dura Exposed:  Irrigate with WARM Saline. 

·  Copious Orbit Yankour suction creates a pulse vac type action to clean the tissues.  60 cc SYRINGE WITH 14 g ANGIOCATH TIP. 
· Brain / Dura not Exposed:   

· Irrigate with Warm Saline and Betadine Solution 5cc per liter.  

· In Severe Combat Trauma COLD = Coagulopathy

· Posterior Tennons’ is the key to Control and fixation of Implant.    
· Exposure: 

· Bring your own MALEABLE Brain Retractors: Exposure is vital. 
· ½ INCH  #2.   1 INCH Width #2.  
· Blunt tip Neuro-surgical retractors are a great aid for exposure. 
· A hemostat holds the retractor “tail” on tension. 
· ACRYLIC IMPLANTS !!!  

· Silicone implants breakdown if autoclave sterilization is required.

· Porous implants are a risk  in such contaminated wounds. 

· 4-0 Vicryl FS1 Suture Posterior Tennons’   3 buried sutures over implant.

· 5-0 Vicryl is an alternate with a smaller P-3 Needle

· 5-0 Vicryl single pass horizontal Intermediate Tennons’. This also engages the inter-muscular septum of the horizontal muscles, giving some social movement. 
· 6-0 Rapid gut running Conjunctiva
· 5-0 Double Arm Prolene RB-1 over Bolsters  Tarssorhaphy.  

ADJACENT SINUS OR BRAIN INJURIES

· Do not limit placement of an implant
· Placement of implant is dependent upon the evaluation by the surgeon and confidence of posterior tennons’ tissue to secure the implant.
· ORBITAL ROOF FRACTURES

· Do not limit placement of an implant.
· Again: Placement of implant is dependent upon the evaluation by the surgeon and confidence of posterior tenons’ tissue to secure the implant.
· SPATIAL AWARENESS by the surgeon, in placement of posterior tenons’ suture is clearly possible with good exposure and irrigation. Irrigation turns fascia white.  With exposure and control of the field, you will ovoid impailment of the Neurosurgical Pericranial Flap  or the Dural repair.  We frequently perform the enucleation after Neurosurgery completes the Brain debridement and Dura Repair.  

· Do Not get Water on the ICP Monitor !! This is usually taped to the craniotomy bandage dressing.  Cover with a 1010 drape. 

· A 4-0 Vicryl on a FS-1 Actually provides GREATER control to engage Tennons’ and make an immediate turn back toward the orbit.  More delicate needles can bend into an adverse direction. For Surgeons who prefer a smaller needle consider 5-0 Vicryl on a P-3.   
· NeuroSurgeons want a Clean soft tissue Closure adjacent to Brain Injury repairs.
· PACKING AN ORBIT instead of completing an Enucleation carries Risk. 
·  Packing an Orbit adjacent to a craniotomy carries major risk. 
· Packing Requires DAILY surgical or twice daily surgical wound dressing care, at the surgeon level of skill. 

· A few orbital wounds may require PACKING due to Un-Controlled Bleeding or operational factors.
· Do not add any foreign material.  Do not “tag” muscles.
EXAMPLE CASE, for TWICE DAILY  surgical wound care:

· 70 Year old Iraqi Male IED wound to face and Frontal Sinus.
 The patient presented to CSH on Post Injury day 7 with original civilian hospital 4x4 in place.  

· There was a strong odor of Pseudomonas Infection.  

· Multiple wounds include comminuted infected orthopedic  and a hemothorax. 
· Initial Treatment modified exenteration, wound care by ortho, and chest tube. 
· TWICE DAILY SURGICAL bedside Orbital care and packing with daily triple sulfa - saline wet to dry dressing care. 

· Vascular temporalis muscle flap with split thickness skin graft performed after 3 weeks. 

· Patient able to complete care because of Commander’s Decision based upon Operational Tempo, and local government concerns.  
· Civilian Hospital Failure to perform prompt wound management and complete the enucleation at the first presentation contributed to this  complex wound infection course. Similar cases from Iraqi hospitals, were not unusual.  Cases arrived with open globes full of pus, and Non viable extremity wounds with progressive sepsis and renal failure.  
· These cases were not due to lack of care, but rather to security, logistics, and civilian hospital capabilities. 
· IF PACK: Evacuation must ANTICIPATE THE DAILY SURGICAL WOUND CARE.  And protracted course of repairs. 
· IMMEDIATE   VS   DELAYED ORIF PLATING. 

GRAM NEGATIVE WOUNDS are ENDEMIC TO THE SOILS OF COMBAT. 

· In Coalition Forces, Strongly consider Delaying ORIF plating of orbital Fractures. 

· Select fractures may be well exposed by the injury and more stable if plated.  Anticipate the plates you apply may need to be removed. 

· Irrigate with dilute Betadine solution 5cc / Liter and cover with Clindamycin.

· Avoid incising Virgin tissue planes for ORIF. 
MMF and Tracheostomy are Major work horses  with Cranio-Facial Trauma.
· Potential Risk of MMF ( Maxillary – Mandibular Wire fixation ) during Evacuation.  Emesis is a real risk.  
· REDUCE THE EVACUATION RISK IN PATIENTS WITH MMF: 

· Wire cutters: dummy tie to patient

· Clear liquids only: prior to and during evacuation.
· Modest Dose Anti-emetics on a standing order. 

· Phenergan 25 MG bid.  Plus PRN. 
· Beware: Reglan (metoclopramide) can cause Agitation. Big time. 
· Consider Tracheostomy in Complex Brain Injury / complex facial trauma / and with MMF in ICU patients. 
· Elevate head as much as possible in Transport. 
· Often it is not possible to elevate head during rotor wing evac. 

· Load Head TOWARD THE PILOT. 

ATTACHMENTS: 

·  My Shoulder Aid Bag:
( hand carry:  Portable slit lamp,  Indirect)

An Old Fashion Three compartment Vietnam 12 x 10 x 8 inch Medics bag. 
· SURGICAL AIRWAY: betadine swab, 4x4, Hemostat, #10 blade on handle, 6-0 cuffed ET, 5cc syringe. Wrap tight as a sterile kit.
· Examination:  Desmarres Retractor, Lid Speculum 2, PH paper, Fluorescein, Drops. Fox Shields, Tape
· Canthotomy Cantholysis: Hartman Hemostat, Blunt Tenotomy Scissors, Addsons forceps. 
· General Surgical: Light Stethoscope, BP cuff,  14 , 16, 18 Angiocaths. 
· Surgical:  Dry Vancomycin, Surgical wound Topical Meds, Suture.
Good Paper back book in back pocket for slow periods. 

I worked the ER Back rooms and primary surgery to help out.  Other surgeons improve Orthopedic skills, others were dead tired to keep up a solo shop. 
Made it to the gym, but not enough. 
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OBJECTIVE: To describe risks for, and microbiology and antimicrobial resistance patterns of, war trauma associated infections from Operation Iraqi Freedom. BACKGROUND:: The invasion of Iraq resulted in casualties from high-velocity gunshot, shrapnel, and blunt trauma injuries as well as burns. Infectious complications of these unique war trauma injuries have not been described since the 1970s. METHODS: Retrospective record review of all trauma casualties 5 to 65 years of age evacuated from the Iraqi theatre to U.S. Navy hospital ship, USNS Comfort, March to May 2003.War trauma-associated infection was defined by positive culture from a wound or sterile body fluid (ie, blood, cerebrospinal fluid) and at least two of the following infection-associated signs/symptoms: fever, dehiscence, foul smell, peri-wound erythema, hypotension, and leukocytosis. A comparison of mechanisms of injury, demographics, and

clinical variables was done using multivariate analysis. RESULTS: Of  211 patients, 56 met criteria for infection. Infections were more common in blast injuries, soft tissue injuries, >3 wound sites, loss of limb, abdominal trauma, and higher Injury Severity Score (ISS). Wound infections accounted for 84% of cases, followed by bloodstream infections (38%). Infected were more likely to have had fever prior to arrival, and had higher probability of ICU admission and more surgical procedures. Acinetobacter species (36%) were the predominant organisms followed by Escherichia coli and Pseudomonas species (14% each). CONCLUSIONS: Similar to the Vietnam War experience, gram-negative rods, particularly Acinetobacter species, accounted for the majority of wound infections cared for on USNS Comfort during Operation Iraqi Freedom. Multidrug resistance was common, with the exception of the carbapenem class, limiting  antibiotic therapy options.
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