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volume and full expansion of the lung, all done to imprOve oxygenation. Prevention of wet lung by these measures was stressed. 

Another important measure recc:mmended was the ear4r establishment of positive pressure ventilatory assistance when wet lung is suspected :fram the type of injury or when pulmonary insuffiCiency appears to be developing. It was strong4r recommended that blood gas determinations be I18de available since repeated observations have shown that systemic oxygenation is depressed far below that suspected by clinical observation. other measures recommended for treatment of established ~Tet lung consisted of phlebotomy when overtransfusion was suspected, digitalization, use of dextran when intravascular coagulation or sludging is suspected and heparinization in those cases in whom fat embolization is suspected. 

In the well established case of wet lung it is considered mandat;ory to change :from the Bird or Bennett type of respirator to a volume actuated respirator. 

Also when using pressure activated respirators it is important not to utilize oxygen for nebulization because of the known ill-effects of giving high concentrations of oxygen under positive pressure. Changes in the alveolar membrane and pulmonary edema can result. In reported cases, a clinical state not unlike wet lung can develop. Thus the patient with ventilatory deficiency but good lung compliance can potential4r be made worse by overvigorous respirator treatment. 

The most :Important impressions gained :from the discussion of this perplexing problem were that careful recording of all clinical and laboratory data in such cases is mandatory, that every effort be made to reduce complexity by not tagging patients with the wet lung diagnosis in highly questionable cases, that post-mortem confirmation of all changes in patients dying of pulmonary insufficiency is necessary and that fUrther research and study are required. 

It was strong4r recommended that this entire subject be reviewed at succeeding conferences. 

LATE CCMPLICATIONS: 

The most :frequent late complications are: recurrent pneumothorax, empyema, and clotted hemothorax. Information:from the previous report indicated that 137 patients of 629 patients seen at US Air Force Hospital Clark had a pneumo- or hemothorax on arrival. Thirty-one (22.6%) of these patients had a tube in place which was not functioning properly, 58 (42%) had previous treatment with a tube which had been removed prior to air-evaclR tion. . The time of tube removal prior to evacuation was less than 24 hours in 10 cases, 24-48 hours in 8 cases, 48-72 hours in 10 cases, and over 72 hours in 30 cases. Recommendations made at the previous meeting to avoid this problem consisted of the following: Keep the patient at least 72 hours or more after the chest tube had been removed, make an 
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x-ray evaluation just prior to the flight irrespective of the timing of chest tube removal, and if air-evacuation is required while a chest tube is in place then the He:imlich valve should be utilized. This policy had been carried out in nearly all hospitals in Vietnam over the past few months and a significant reduction in delayed pneumothorllJl: and hemothorax has resulted. Statistical followup was not available however and it was strongly recommended that all PACOM hospitals receiving thoracic injury patients collect this information for presentation at the next meeting. 

Empyema is seen in very few patients. Standard treatment methods consist of closed tube drainage, then conversion to open drainage. Observ­ation from Army hospita~in Japan revealed that this method of treatment had been successful in the majority of cases. 

Recent observations indicate that clotted hemothorax requirir>.g decor­tication is decreasing in fre~lency. Again however, statistical observation is re~ired. In cases where decortication is re~lired it is performed approxillla.tely two to three weeks post-injury. Army hospitals in Japan had been using vigorous chest wall physical therapy and measures to improve lung expansion for all thoracic injury patients. In some of thcse pe.tients where there is x-ray evidence of the remains of a clotted hemothorax, remarkable improvement in the appearance of lung expansion on chest x-ray has resulted from these measures. Nearly all patients had been followed with serial determinations of pulmonary function and these improvements have been documented. Decortication has been avoided in many patients in whom the chest x-ray and physical examination of the chest originally indicated that it might be required. 

Another late ccmplication tha.t has been observed is the resolving lung hematoma which excavates to cavity formation. All clinical experience to date indicates that conservative management and prolonged followup will result in eventual healing in most cases. In about 2<J1; of patients the cavityis persistent however, and symptoms such as cough. or fever require surgical correction. In these instances following evaluation by broncho­scopy and bronchogram, lung resection of the appropriate amount of involved tissue is indicated. The usual operation is lobectomy. 

STATISTICS: 

The report of 629 patients seen a t Clark Air Force Base and presented at last year's proceedings is included. In these 629 patients from statistical evaluation of the medical records, 78% had treatment with chest tubes, l~ required thoracotomy, 7.2!{. required no treatment, only observation, 4.5% received thoracentesis, and 0.5% had pericardiocentesis. 

Recent reports were available from the 45th Surgical Hospital and from the USARV Surgical consultant on a small group of thoracic injury patients totalling 235. Approximately 8'i"1/, were managed conservatively and a.pproximatel;y' ~ required thoracotolll¥. Of the 31 Pltients re~ir1ng 
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thoracoto~ utilizing the chest wall wound or an extension o~ the chest wall wound was done in 12 and formal thoracotom.v was required in 19. Thus ~ormal thoracotomy was required in only 8% of this small group of patients. 

Of the 31 thoracotomies reported the following iDdications were present: control of hemorrhS<!;e from chest wall 9. resection of lung 6, debridement and suture of lung 5, repair of major vessels 2, repair of cardiac wound 4, closure of the diaphragm 3, and decortication 2. 

O~ the 6 pulmonary resections reported there was 1 pneumonectomy, 2 right lower lobectomies, and 1 each o~ resection o~ the le~ upper lobe, le~ lower lobe and right upper lobe. The 2 major vessel repairs were o~ the superior vena cava and the pulmonary artery. The following cardiac wounds were repaired: right atrium 2, rigllt ventricle 1, and le~ ventricle 1. In three cases, closure o~ the right diaphragm at the time o~ laparotomy was not possible and a separate limited thoracotomy was per~ormed to accomplish this purpose. 

CONCWSIONS : 

Chest tubes are generally better ~or drainage o~ the pleural cavity than is thoracentesis. Chest tubes should be used frequently even in 
~orward locations for venting o~ the pleural cavity. The chest wound should not be used as the site for tube placement. This more frequent use o~ chest tubes does not lead to an increased incidence o~ empyema. The Heimlich valve should be used in place o~ underwater seal drail'lS<!;e durin,; all stages and phases o~ evacuation. The valve should be replaced by lmderwater seal drainage and suction when the patient reaehes a hospital environment. Immediate suction drainage should be applied to the chest tubes when the patient is undergoing initial hospital treatment. 

Conservative but vigorous resuscitation and care~ attention to all details o~ improving pulmonary ventilation is tlle rule in managing thoracic injury patients. Thoracotomy either o~ the limited or formal variety is required in very ~ew patients. 

Limited thoracotomy utilizing the chest wall wounds ~or access to the pleural cavity is quite acceptable. 

Chest wall de~ects should be repaired without the use o~ ~oreign material and by sh~ting muscle flaps when required. 

Following closure of the pleural cavity and chest wall, it is generally recommended that the skin and subcutaneous tissues be le~ open ~or delayed primary closure. Pr:imary closure is acceptable in small clean wounds and complete closure o~ separate formal thoracotomies is acceptable • 

Thoracoabdaminal wounds are accompanied by very high rate o~ abdominal and pulmonary complications. Careful postoperative evaluation is absolutely essential to uncover these complications early. 
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The incidence of unresolved or recurrent pneumothorax or hemothorax at the PAC(l.f hospital level has been reduced. The rule of not evacuating chest injury patients for 2 to 3 days after chest tube removal and obtaining x-ray evaluation prior to air transportation is of great importance in reducing complications during aerial transport of patients. 

Vigorous physical therapy and careful attention to increasing pulmonary ventilation in the convalescent period will yield universally excellent results. Serial determ1na.tions of pulJDonll.l7 function have proven their worth in monitoring improvement of pulmonary ventila:tion. These measures which are valuable in all thoracic injury patients will also reduce the requirement for decortication in the patient with a small clotted hemothorax. Decortication and empyema haye a 10N incidence under the present regimens of treatment. 

The most significant, serious end perplexing problem in the ~ement of thoracic injury patients has been the wet lung syndrome. The lack of definition of the term, multiplicity of etiological factors, lack of a true understanding of the patho-physiology, unexplained clinical courses in various patients with the condition and ineffectu.al treatment in well established cases are all cause for great concern. Detailed recording of clinical observations, monitoring of physiological parameters including blood gas determinations, full analysis of post-mortem changes in these lungs, and additional clinical and laboratory research will be required before this mystery is unraveled • 
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GENERAL SURGERY 

GENERAL: 

There was no report of any significant problem in the management 
of injuries to the stomach. Gastrointestinal. bleeding as the result 
of stress ulceration following trauma to other parts of the body is 
frequently ·encountered. There were reports of complications associated 
with trauma occurring in the left upper abdominal cavity. Injuries 
resulting in spleniC, pancreatic,kidney and liver surgery and injuries 
to the splenic area of the colon frequently were complicated by left 
subdiaphragmatic abscesses. 

Usually, multiple Penrose drains have been placed in the left upper 
quadrant of the abdomen following surgery to these various organs. How­
ever, these drains all too frequently are brought out through a t.iny stab 
wound so that drainage of fluid collections is impossible. Also, the 
drains are frequently not moved or advanr.ed for several days so tllat 
drainage is not encouraged. Consequently, subdiaphragmatic abscesses 
occur more frequently than they seemingly should. 

It was the consensus of the group that sump drainage would probably 
more effectively drain this, and other areas, and result in fewer compli­
cations. If sump drainage is not possible, certainly the Penrose drains 
must be brought out. through an adequate drainage incis.lon and munt be 
advanced or moved frequently, preferably at daily dressing changes to 
insure that they do not act as a plug. 

In injuries involving the kidney. dependent drainage IllUSt be 
accomplished through the 'posterolateral abdominal wall and not trann­
abdominally. Pus and fluid do not readily flow uphill. 

LIVER lNJURIES 

Presentation of experience in the management of Hver wounds from 
the combat area with follow--up reports from PAC0I4 hospitals and from 
CONUS hospitalS made up the background material from which final recom­
mendations were made. 

The principles involved in handline liver trauma include adequate 
drainage, suture for hemostasiS, resection of devitalized tissue and 
decompressive drainage of the biliary tree. In general, all liver wounds 
should be afforded adequate, dependent drainage, which includes a large 
drainage inCision Situated as far posteriorly as possible. The use of 
sump drains is recommended in hepatic tra~ of any significant magnitude. 
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suture of liver substance is primarily to secure hemostasis and stop biliary lea.ks.ge. Care should be taken not to suture the liver capsule over an intrahepatic cavity, which could provide a setting for future hepatic abscess or hematobilia. Devitalized liver tissue should be debrided and in more severe cases this may approach the point of total hepatic lobect~. T-tube drainage of the common duct is recommended in the more severe cases of hepatic trauma to dec~ress the biliary tree and lessen the likelihood of biliary fistula formation • 

There were three main degrees of liver wounds reported. The first of these was that of wounds created by low velocity fragments which penetrate the substance of the liver. These wounds usually present with minimal to moderate bleeding with minimal anatomic disruption of the liver. These wounds were usually treated without specific local treat­ment except external drainage, although suture for hemostasis and debride­ment of devitalized wound margins was employed when indicated. It was the general consensus that this type of wound did not present 'particular problems of management nor of follow-up. Drainage from the wound area was generally advised but T-tube decompression of the biliary system was not felt to be required here. 

The second type 01' wound was one which was more severe and due to either low velocity fragments or high velocity missiles with shattering of the liver parenchyma and hemorrhage of a moderate to severe degree. Some of these wounds may be controlled with conservative measures, such as local mattress suturing and ligating of exposed vessels w-lthin the wound. T-tube bile duct dec~ression and drainage of the wounds were required. It is in this type of wmmd that the judgment of the surgeon is needed to decide whether hepatic lobect~ will be necessary to control the hemorrhage. As a sub-group in this second type of moderate liver wound is the high velocity missile wound through the lower right chest in which the dome of the liver is sometimes involved. Exposure of the diaphragm for its repair is essential to prevent a pleural fistula. In a few instances a limited thoracotomy is necessary to effect repair of the rent in the diaphragm. 

The third type of liver wOlmd is usually that of a high velocity missile with shattering or maceration of liver substance, perhaps with almost complete transection of the liver. This is always associated with severe hemorrhage. It is apparent ~Then the wound is first evaluated that partial hepatectomy or lobectomy will be required. It is this type of case that taxes the skills of th'> entire surgical and anesthesia team until such time as the severe liver hemorrhage is controlled. Mortality is conSistently high. 

The following guidelines were discussed as aids in the performanee of extensive partial or total hepatic lobectomy: 

1. The midline abdominal incision should be converted to a thoracoabdominal incision to facilHate exposure and brea..lt the negative 
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intrathoracic pressure, thus minimizing the risk of air embolism from 
torn hepatic veins. It must be remembered that cutting the costal 
arch often results in a painful disability. 

2. Control of hemorrhage QQring resection can be facilitated 
by the use of hepatic inflow occl~81on, which can be safely performed 
for 15 minutes in the normothermic patient or up to one hour under 
hypothermia. This allows individual ligation of the biliary vessels 
and ducts. 

3. The line of liver resection should be at the edse of 
devitalized tissue. Total hepatic lobectomy is necessary only in severe 
cases. 

4. Th" use of a cyanoacrylate spray to control bleeding from 
the raw liver surface is still in an investigational status and is not 
recommended for widespread use. 

5. The use of packing to control liver hernorrhaee is not 
recommended except in extreme circumstances. 

DUODENAL AND PANCREATIC INJURIES 

The experience of all three echelons of medical care, the combat 
area, the PACOM hospitals, and CONUS hospitals, was reviewed and formed 
the basis of the recommendations in this report. 

DUODENmj: 

The recomended treatment for duodenal injuries is: 

1. Simple closnre in small penetrating ,/Ounds ,Ti thout extensi vo 
injury to the duodenl~ or surrounding structures. 

2. Resection and primary anastomosis when there is more extensive 
damage to the duodenum if it is technically fea.sible. 

3. Serosal patching as a definitive procp.dure initia.lly or when 
other forms of treatment cannot be safely utiliz,ed. 

4. Pancreatoduodenectomy can be used for those severe in,juries 
in which the duodenlun and pancreas are so severely injured that no other 
form of therapy is feasible . 

5. If extensive loss of the distal duodenum precludes the 
reestablislunent of continuity, Roux-Y anastomosis with the je,iunum should 
be considered. 
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1'he majority ot duooSesal lIWIIIla wb1ah ·reaultf'Z'cll penetnt1ng injuries of the abdamen are a88ociate4 'With other ozop.n 1n,1U17; princi­:pa.lJ.v stanach, II ver, veDa cava, pancreas and ld.clne:v. For thil:l reason it is mandatory to "'!*ndne the duo4erNm :IA &l.l. ptDetat1aB woUDda of the upper abdolllen to avoid III1ss1JJg this inJury. Before lIiIIple closure i8 accOll\Pl1shed, the duodenum should be mobilized by ltocheriaation and eX!llll1ned cOlllpletely to keep trail III1ssill8: a perfontion of the posterior wJJ.. 1'he high incidence ot associated Ol'glloll inJury alIIo accounts tor a number of cCll\Pl1catioDS which occur with th1.s injury. 

1'here were 19 duodeDIJ. inJuries in 643 penetrating wounds of the abdomen presented froIIl Japlloll. The cOJJ;llication rate in these 19 inJuries was 36.~ (7 of 19), and conaisted II&1.nJ.y of illtection. These 1ntections were su~·ablcesl, retroperitoneal abscess, pancreatiC ablcess, wound infection, &Del septic_a. ODe ducxleD&l filtula occurred in this group and was related to :IAtIetion. 

Relection and auaatmDD*l. was alsociated with the lowest complica­tion rate and s:l.Dq)l.e clolure with the highest cCllll,pllcatto.: i'IItle.· '!he one WbijrpJ.e procedure was euccellltuJ. and without cClllpl.ication. 

Because of the larse number at c~cation. which were related to 1ntection and the larse DUlllber ot ... ociated OZSIloll injurie. which occurred 1n these patients, &clequa!:Irster10r dependent drainase with sUDql tubes or Penrose drains is stro reccanended. .. _ • 

Serosal patch1ns,:although it was not used trequedtly, was dilCUBsed at some length and the opinion was expressed that thil III1sht prove to be an excellent method at ban4l.ins these inJurie.. It was pointed out that when setosal patching with adJacent B1IIall bowel is used the sutures placed in the duodenum should be a~ bam the edge of the perforation 1n nomaJ. duodenum to prevent subsequent brea.kdown and lelltage. 

PANCREAS: 

The treatment of pancreatic wounds recOllllll8nded by the st~ group is: 
1. Debrid8Qlent and d:ra:l.Zlage of the pencreaa in those wounda not associated with extensive damage or disruption of the major pancreatic ducts. 
2. SU'ture and dft1na8e tor those inJurie. 1ft which there 11 a IIIIIBll tear of the pancreatiC capeule without dis1'lllJf;1on at the major pancreatic duct •• 
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3. Resection and drainage for injuries in which there is macera' tion of pancreatic tissue, transection of the pancreas, or disruption of the major pancreatic ducts. 

4. Pancreato-duodenectomy in those patients with such severe damage to the head of the pancreas and duodenum that no other procedure is feasible • 

The pancreas should be examined in all penetrating wounds of the upper abdomen and, when injury is suspected, the gastrocolic omentum should De divided so that the entire pancreas can be visualized • 

Twenty-one pancreatic injuries were reviewed and the major compli­cations discussed. Once again, as with duodenal injuries, infection accounted for the majority of complications and most of these could be attributed to inadequate drainage. The infections consisted of subphrenic abscesses, retroperitoneal abscess, intra-abdominal abscess and wound infection. There were two pancreatic fistulas. Both were associated with simple drainage as the only method of treatment and are probably the result of overlooked damage to major pancreatiC ducts. 

The highest complication rate occurred with suture and drainage. In these patients resection would probably have been a better procedure. 

DUODENUM AND PANCREAS 

The lowest complication rate was associated with drainage alone and usually represented the more minor ~round. Resection and drainage was associated with only a slightly higher complication rate than drainaF,8 alone although the extent of injury was more severe. 

It was the general consensus of the r;rollp that the two most important concepts in the management of pancreatic wounds are to remove all devital­ized tissue and drain the remaining pancreas adequately with sump drains. It was felt that Penrose drains were inadequate and that slUnp drainap;e should be utilized in all cases unless there is some definit0 contraindica­tion to its use. If the infection aSSOCiated with pancrcatic. wounds could be eliminated, the majority of' complications would be eliminated.. 

SMALL BOWEL INJ1JRIES 

Wounds of any portion of the small bowel require inspection of the entire bowel to avoid missing small, Single perforations. Small penetrating wounds may be closed in the usual fashion; however, muJ.tiple wounds and those with destruction of small bowel tissl1e within a relatively short segment are best managed by segmental resection and anastomosis rather than multiple separate wound closures. 
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Thorough evaluation of mesenteric blood supply is mandatory prior 
to closure of the abdomen. Single loop vessel injuries may be ligated. 
However, multiple vessel dMlage and large areas of hematoma must be 
carefully evaluated and if there is a deficient blood supply to a portion 
of the bowel, resection and anastomosis at viable levels is mandatory. 

RIGHT COLON WOUNDS 

The report of last year's conference on this subject was reviewed. 
Data concerning the morbidity and mortality of right colon wounds treated 
during the past year were reviewed. There was agreement that 
the general precepts set down last year were still valid and required 
no significant change. Therefore, these recommendations are restated: 

A. Wounds of the cecum and ascending colon are essentially the 
same as small bowel injuries and can be treated in the same way. They 
fall into the following four categories: 

1. Small penetrating wounds, 1 cm or less, may be debrided 
and primarily closed by sutures after examination of the retroperitoneal 
space has been completed. No cecost~ is necessary. 

2. Large or multiple ~lounds which do not involve the mesen­
tery and which are not associated with severe contiguous organ injuries 
or with gross fecal contamination may be treated by resection and ileo­
ascending colostomy. Care must be taken that the blood supply throueh 
the ileo-cecal branch of the superior mesenteric artery is not compromised. 

3. Large or multiple "otmds with severe associated injuries 
or those involving considerable gross fecal contamination and contiguous 
organ injuries such as kidney, ureter, liver or the duodenum may best be 
treated with ileostomy and distal mucous fistula. All ileostomy stomas 
should be matured and be of sufficient length to prevent retraction be­
neath the skin. 

4. Exteriorization of the cecUm or ascendine colon may be 
used but is not the procedure of choice because o~ the mechanical diffi­
culties encountered postoperatively. It should be used only when, in 
the judgment of the surgeon, the previous three methods are not feasible. 

B. Miscellaneous but associated problems which are often a 
consideration: 

1. Lesions of the right iliac fossa associated with right 
colon injuries must be adequately debrided to include the fracture of 
the pelvis. 

2. All types of wounds of the ascending colon should have 
adequate exploration of the retroperitoneal space to rule out additional 
lesions of the large bowel, kidney, ureter, or other retroperitoneal tissue. 
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3. All patients with right colon injuries should have 
antibiotic coverage using either Penicillin and Streptomycin or 
Chlorampbeni~ol., 

4. Penrose drains must be utilized to freely drain the 
area adjacent to, not directly on, the anastomotic site in order to mini­
mize abscess formation and to establish good e~ernal drainage should 
the anastomosis break down. This drainage must be accomplished through 
an adequately large incision in as dependent a portion of the flank as 
possible. Sepsis is the primary complication • 

5. Multiple intraperitoneal abscesses require draina.p;e 
and release of matted dilated small bowel. The Baker tube is again 
recommended for consideration during the treatment of the complication 
of intestinal obstruction. 

TRANSVERSE AND LEFT COLON INJURIES 

TIle principles of management of combat casualties with wounds to the 
transverse and left colons are well establi.shed and generally well followp.d. 
Nevertheless some patients were reported wherein smaller lacerations to 
these areas were treated by primary suture repair and returned to the 
peritoneal cavity without decompressive colostomy. Other lacerations were 
primarily repaired and then the injured area was exteriorized without being 
opened as a colostomy. 

It is rep..mphasized that with the c,:ception 01: certain right colon 
injuries, as discussed previously, all colon lacerations m'Jst be <either: 

1. Repaired and returned to the peritoneal cavi.ty wi th a 
proximal decompressive colostomy (loop or otherwise) being performed a.t 
the time 01: the initial surGery, or 

2. The traumatized area 01: tile colon must be exteriorized as 
a colostomy. 

In either case the colon must be opened as early as practical 
to a1:ford d.ecompression. This can usuall.' be safely done "Ii thin 48 hours 
after operation. The absence of a decompressive colostomy is an invitation 
to disaster in the forms of anastomoti.c leaks and. r:eneralizedperi toni tis 
and a high mordibity and mortality rate. 
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EXTRA-PERITONEAL INJURIES 

A. Retroperitoneal injuries generally invo~ve multip~e organs and present difficult problems in management. In caring for such wounds, the following recommendations are made: 

1. Preop IVP - to assess bilateral involvement and function, if blood pressure above Bo. 
2. Perforating trunk wounds should probably have exploration and debridement of the back wound prior to abdominal laparotomy whenever possible. 

3. Explore retroperitoneal area by reflecting the eut - check visually and manually. 

a. Right side: Check head of pancreas, duodenum, vena cava, superior mesenteric artery, kidney, ureter, and posterior musculature. 

b. Left side: Tail of pancreas, transverse duodenum, aorta, inferior mesenteric vein, kidney, ureter, and posterior musculature. 

B. Kidney: 

1. Debride adequately to include nephrectomy if necessary. 

2. Close cut surface of capsule if possible. Mattress suture closure; cut-end is second choice. 

3. Assure free urine drainage if kidney, pelvis or ureter is injured. 

4. ADEQ,UATE DEPENDENT DRAINAGEl IS MANDATORY. 

C. ureter: 

1. Proximal urinary diversion (pyelostomy, nephrostomy). 

2. ureteral anastomosis with splint. 

3. ADEQUATE DEPENDENT DRAINAGE. 

4. Note presence and location of all stents in the clinical record. 

5. 
ureteral 

Interval post-wounding IVP recommended to rule out subsequent or renal necrosis. IVP schedule should be noted on flight tag. 
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D. Bladder: 

1. Adequate debridement with two-~r cat gut closure with supra­
pubic eyltos~ and catheter drainage. 

2 • CystostCllll\Y' 

a. Do not pezm1t exit thru, bladder wound. 

b. Sepa.ra.te stab wound is preferable e.nd suprapubic tube 
should be llidline with adequate soft tissue interposed to protect 
symphysis pubis. 

c. Drain space of Retzius. 

E. Per1tcmeal. WOwld.I Dm>J.ving Trigone and Bladder Neck: 

1. Cysto~ with suprapubic drainage is ma.ndatory. 

2. Foley catheter - medium size - for uretheral splint without 
primary uretheral repa.1r. 

3. With injuries to urethrocystic junction, a Foley catheter with 
a large bag (30 cc or 60 cc) is inserted and very mild traction applied. 
urethrocystic apposition is best achieved thru use of heavy sutures 
passed thru bladder neck remnant e.nd tied over perineal bolsters. 

4. The perineal wound must be debrided and left open. 

5. Diverting colost~ must be considered. 

F. Urethral Wounds 

1. Penile cOrpora wounds should be debrided and may be left open 
or the fascia closed loosely. 

2. Penile uretheral wounds should be splinted with a Foley catheter. 

3. Membranous urethral injuries should not be repaired but should 
be br1de;ed by Foley catheters of medium size. 

G. Extraper1toneal and rectal injuries 

1. Digital and Sigmoidoscopic examinations (either before or during 
surgery). 

2. LaparotOll\'l is IIIalIdatory. Divided diverting Cololtoal;y is -ooatory. 
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3. Distal. colon segment must be evacuated. 

4. Debridement and primary closure of colo-rectal. wound (perfer­
ably with mono-fi1.ament or gut suture). 

5. Do not construct colostomy in laparotomy inciSion if at all 
possible • 

6. Free presacral. drainage established with coccygectomy and lower 
sacral. segments resection as necessary for drainage or repair of low 
rectal. defect. Do not drain thru bone or wound of entry if possible. 

7. Any procedure or wound violating the peritoneal. reflection 
should have presacral. drainage. 

H. Bony Pelvis: 

1. Adequate x-ray evaluation (to include IVP, cysto-urethrogrwn, 
etc. ) 

2. Assure urinary bladder drainage (for diagnosis of GU injury 
and urinary retention). 

3. Assess extent of damage to other systems (especiaJ.ly rectum 
and GU system). 

4. Debridement must be as aggressive as conditions pennit. At 
the time of initial. debridement, free bone fragments should be removed. 

5. Be prepared for massive bleeding. 

a. Ligation of one or both hypogastric arteries may be helpful 
in establishing hemostasis. 

b. Packing of wound may be last resort in control of bleeding. 

6. Redebridement in a few days may be necessary. 

I. Pelvic Wounds involving the hip and acetabulum: 

1. The pelvic wound or fracture should be exposed through the pelvis 
and the hip joint through a formal. posterolateral. hip joint incision, 
which is left open after debridement. 
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ANTIBIOTICS AND INTRA-ABDOMINAL SEPSIS 

Antibiotics regardless of number or combination employed are no 
substitute for adequate debridement, fecal diversion (where necessary) 
and proper drainage. 

In cases with widespread fecal contamination of the peritoneal 
cavity removal of fomed feces and copious saline lavage of the abdominal 
cavity should be carried out. Addition of antibiotics to such lavage 
fluid may be employed but the hazards of respiratory depression, acute 
tubular necrosis and other idiosyncratic reactions should be weighed 
against possible benefits. 

Antibiotics should be begun as soon as possible after admission to 
the initial treatment facility in those patients with injuries obviousl¥ 
requiring surgery for treatment of traumatic wounds. 

Penicillin and Streptomycin or Penicillin and Chloramphenicol are 
the two most common combinations of antibiotics presently in use in 
Vietnam for postoperative treatment. Same gram negative organisms, most 
notab~ indole producing Proteus species, may be resistant to the usual 
dosage level of Penicillin but respond to "massive", i. e., 80-100 million 
unit/da.y dosage scheduJ.e. Surface infection cannot be adequatel¥ treated 
systemicall¥ because of impaired local blood suppl¥ and the multipliCity 
of organisms involved with frequent presence of one or more penicillinase 
producing species. Such infection often denotes inadequate prior debride­
ment. 

To obviate inadvertent, prolonged administration of antibiotics, 
it is suggested that a discontinuation date ("STOP" order) be included 
in the 'postoperative orders. A similar notation should be made on the 
flight tag when such patients are to be moved • 
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TREATMENT OF IAmE ABDOMINAL WALL DEFECTS 

Large abdDminal. wall. wounds sbouJ.d be thoroughly debrided. If 
the resultant defect cannot be closed by the rotation of local soft 
tissue, Marlex mesh may be used even in the presence of contamination. 
Granulation tissue will form over the mesh which can then be skin grafted. 
This technique is reported by Drs. Schmitt and Grinnan in the American 
Journal of Surgery, Vol ll3, June 1967, page 825, "Use of Marlex in 
Infected Abdominal War Wounds." A more practical method for field use 
is to cover the defect with moist packs to prevent evisceration. Adhes­
sions and granulations will rapidly form directly on the presenting 
abdominal contents which may then be skin grafted. other foreign materials, 
including free fascia lata grafts, should not be used in the contaminated 
wound. Fascia lata grafts in conjunction with rotational flaps have been 
used successful.l;y in clean wounds in late repairs in PACOM hospitals. 
Colostomy in these cases is necessary to keep GI tract deflated. 

Large wire figure-of-eight "internal" retention sutures are a common 
cause of loss of abdominal wall tissue due to necrosis and deep subfascia1 
infections and should not be used. The use of conventional retention 
sutures in the closure of laparotomy wounds in the field is essential 
and ~ be routinely accomplished . 
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I. GENERAL: 

Burned casu.al.ties in lMI' are increas1D& 1n l1UIIIbers and are requiring more and more attention. These burns at the preaent time are usuallJr reaching a definitive treatment facility by' helicopter in less than l!() minutes trail the tme at injury. These patient. are resuscitated and definitive debridellllJnt is cerried out at this echelon before the patient is evacuated to a PACCl( hospital. Most SeYC'e burns are reaching the burn center in Japan within 36 hours after be1D& burned • 

At the present t:l.me the maJority of burns f:raa R'YIf are evacuated to the burn center at the 106th G.H. 1n Japan. 'l'h1a burn center was established in February of 1967 and since that time has received all burns over 2~ TBS regardless of service branch. B1 centralizing the burn patients a reg:l.men for lII8lI8gement which is .un1f'cma haS been estabUshed. Patients can now be better stabiUzed and the disposition made in a more uniform manner. Those patients with sms.ll burns can be treated and returned to duty. The patients w1th the moder&te burn which is all partial thickness can be treated and then evacuated to the hospital closest to his home. Those patients w1th mol"e extensive burns associated with full thick­ness skin loss can be further resuscitated and stab:Ll1zed. When the patient is stable, he can be sately evacuated back to CONW to the aurn Unit a"c the *SRU at:BGH. At the present time all severe burns e.re beine evacuated to the SRU at :BGH by utilizing a special burn night in which a burn teNll comes from the SOO to Japan to accompany the burn patient back (;0 CONUS. 

In general burns are being treated by debridement and sterile dressings in RVN. After they arrive in Japan sulf'lIIIlYlon therapy is instituted a."1d continued until the patient he.s healed the burn or he is ev.:1cu.ated to the ORU at BGH. 

II. RESUSCITATION: 

The prlnctples of' resuscit~rUon thnt ::Ire used for any sevcrel,v in.jured patient should be followed with the burn patient. 

. A. Airwki): A patent airway must be established. Thill many times ce.n be done by s le change of position of the head, suction of tLe nesopharynY., insertion ot a ne~otracheal or orotracheal airway. The indic~"io~ for tracheost')my s;,ould be applied in burn patientr, a.1I they a.re 1?or any otl1er surzical pc.tient. A bu.rn of fjhe fe~cc or '!.T.pper tho:;-"nx pel" DC"! :1.s not o.n indication tor tracheostomy. 

Indka.tiol1s for traCheostomy: 

1. Airwa.y obstruction from any cause. 

2. unconscious patient in whom there is tear ot aspiration or a need to care for the tracheobronchial tree. 

*8urgical Research Unit at Brooke General Hospital 
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3. Those patients who sustain inhalation pnetnnonitis and exhibit signs or inadequate ventilation. 

4. When there is concern about the airway in the patient that is going to be air-evacuated. 

Tracheostomy should be done electivelY and under ideal conditions. 

B. Fluids: An estimation or fluid requirements is necessary as a guilE ror treatment in all burns. The Brooke rormula is easily remembered ruld utilized in developing a plan ror initial fluid administration. The f'luids usually employed, Lactated Ringers, Plasmanate, and 'J1, D/W, are all available in quantity in Vietnam. 

BROOKE FORloll1LA 

First 24 hours: 

Lactated Ringers 1.5 cC/kg/'f, burn* 

Plasmanate 0.5 cc/kg/% burn 

5"/. D/lf: 2000 cc 

1/2 to be given - First 8 hours post-burn; 1/4 - each succeeding 8 hour period 

Second 24 hours: 

Lactated Ringers 1/2 to 2/3 or above 

Plasmanate 1/2 to 2/3 or above 

5"/0 D/W: 2000 cc 

Except ror patients with pre-existing anemia, fractures or external source or blood loss, whole blood should not be administered within the first three days but may be required later in the post-burn period. 

Clinical Dextran in dosage of 10 cC/kilo (up to 1000 cc) may be given as part or (not in addition to) the colloid requirement ror its anti-sludging errect. 

Subsequent to 118 hours post-burn, electrolyte free ,.,ater is largely required and further salt containing solutions should be administered cautiously. 

Dehydration in the later post-burn period is commonly due to large evaporative loss. 

*Use no more than 50% ror calculation but be prepared to add fluids in the same ratio in larger burns. 
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Sertllll sodium levels above 136 are indicative of such dehydration. vo11.Dlles, 6 to 8+ liters of electrolyte free water per day, may be to replace such losses. 

Large 
required 

Osmotic diuretics, mannitol, etc., are usually required only in those patients with large heme pigment loads or those with larger area of burn who do not respond to volumes of fluids in excess of those estimated as required. 

c. Urinary Output: The urine output in the first 48 hours post-burn is the best clinical guide to adequacy of resuscitation. When there is an early inadequate urinary output, inadequate volume replacement is almost always the cause rather than renal failure. The urinary output should be maintained at 40 to 80 cc/hour. When the output falls below this level the rate of fluid administration should be increased until the desired urinary output is obtained. When the output exceeds 100 cC/hour the rate of fluid administration should be decreased. 

Renal failure when it occurs early can almost always be traced to inadequate volume replacement. In patients with other associated crush injury or in patients who have chemical burns >rhere hemolysis may be prominent, early acute renal failure may occur in spite of adequate volume replacement but it is rare. Renal failure is usually a late compli­cation in burn care and is a manifestation of sepsis. 

III. WOUND CARE: 

A. Debridement: 

Debridement can invariably be carried out in the emergency room or ward and the use of general anesthesia at a time of rapid edema formation and diminished blood volume is decried. Such debridement can be cal~ied out with minimum discomfort using intravenous analgesia. 

Devitalized s,~in should be removed, bullae excised, the body hair shaved from the involved and immediately a.djacent areas, and the burned areas cleansed with a surgical detergent. The patient may thereafter be PUt to bed on surgically clean or sterile sheets. A cradle over e:>.-posed burned surfaces with overqing sheet increase~ patient cOllLf'Jrt and provides same protection to t'.le w)und. 

Innnediate dressin,gs are not required but if used should not be circular or constricting. 

Elevation of burned hands is imperative. 

B. Escha.rotom;y: 

May be required in circumferential third degree burns of the extremities or chest (rarely >rith deep second degree bt~nn). Fasciotomy is seldom required and then only in particula.rly deep burns involving muscle. 
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Coolness and edema of ai,gte.1 lL11burned parts are normal accompanimen,.s of burn inj1ll"J and are not indicadons for escharotomy. Cyanosis, :iJrrpaired capillary filling and progressive neurological changes are indications for escharotomy. 

Technique: (1) Incision along mid lateral and/or mid medial lines 
of extremities and alone anterior axillary lines 
of the chest. 

(4) 

(6) 

IV. ANTIBIOTICS: 

Throughout extent of burn. 

Should be carried transversely across joints 1·rhere 
subcutaneous "padding" is least. 

Whenever possible avoid superficial arteries nerves and tendons. ' 
General or local anesthesia i:; not required since 
incision is through third de~ree burn. 

Incision is carried only through dermis and innne­
diately subjacent thin connective tissue layer -
not into fat or through deep fascia. 

All burns other than tile small superficial partial thickness burn should be given penicillin for tl1e first 7 days post-burn. This is to eliminate infection by B-hemolytic streptococcus which may occur. Ai'ter this period antibiotics are discontinued and are only given for specific indications of which urinary tract infection, pneumonia, and septic phlebitis are tile most usual indications. 

WHITE ffiOSffiOROUS BUID1S 

The incidence of acute renal fe,ilure following white phosphorou,s burns would seem to have decreased slightly since last year's conference. Of the 31 cases of phosphorous burns treated in RVN and Japan, only 3 patients were known to have developed acute renal failure. One patient with 35% total body surface bcu'ns was known to have received prolonged irrigation of his burns with copper sulfate solution followed shortly by the pictt:re of' intravascular hemOlysis, hepatic da.mage, elevated urine copper aItd acute renal failure as reported in the literature on copper intoxication. He diuresed and survived but had residual abnormalities of liver function when evacuated to CONUS. A second patient differed from the first only in that a definite history of prolonged concentrated copper sulfate irri­gation was not present although this solution was used, and he expired. A third patient was felt to have received improper initial resuscitation as the etiology of his acute renal failure. He ra.pidly expired from pulmonary edema. and pneumonia without dialysiS. 
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Initia.l treatment of these injuries varies with the facility. Use of a 2CP/. solution of sodium bicarbonate for initial irrigation, or, the use of dilute (less than 5%) copper sulfate solution for identification of phosphorous particles is satisfactory. It is to be emphasized that copper sulfate solution is not to be used as a soak or a continuous dressing. Ignited clothing causes a significant proportion of the total burned surface and such burns are treated conventionally. The use of topical lithium solutions is precluded by marked heat of reaction and obnoxious fumes. There is no apparent specific advantage gained from the use of He02 for irrigation. 

RECOMMENDATIONS FOR TREATME!NT: 

(1) At the first echelon of medical care, lavage with copper slilfate solution followed by wet (water or saline) dressillGs to prevent reignition of phosphorus particles prior to their definitive removal in a hospital. 

(2) Resuscitation in conformity with the standard principles for t11e Dk~agement of a burned patient. 

(3) Top priority debridemen'~ of tile areas of phosphorus burns ;Tith total removal of phosphorus particles. Removed phosphorus particles should be placed under water to prevent operating room fires. 

(4) 
plicated 
burned. 

Continued evaluation of hemo1¥sis and hepatotoxicity of uncom­phosphorous burns regardless of percentage of total body surface 

(5) Management of acute renal failure by conventional methods with consideration of AgN03 soaks for local burn treatment rather than sulfamylon. 
(6) Routine measurement of 24-hot~ urine copper and blood cerulo­plasmin when copper sulfate is used in initial treatment together with search for previous exposure to other known oxidants • 
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OR'Jl{OPEDIC SURGERY 

Soft Tissue Wound Care 

Preservation of life and limb depends upon the wound BJld the surgeon. War surgery is a demanding experience requiring aggressive and meticulous attention to every detail of patient care under adverse conditions. 

The Orthopedic Study Section of the 2nd CINCPAC Surgical Conference is in agreement with the NATO Handbook of Emergency War Surgery's objectives on the care of·Soft Tissue·Wounds (Chapter XVI) with the following exceptions: 

1. When debridement is concluded large blood vessels must be covered to prevent maceration and drying in the wound. Tissue shifts should not be done to cover nerves or tendons in the combat enviromnent. Exposed tendons in the wound, debrided BJld left open for evacuation, should be covered with a wiped vaseline gauze in order to keep the tendons moist during evacuation. The remaining portion of the wuund should be dressed with fine mesh gauze BJld fluffed gauze. 

2. The treatment of infected wounds requires an aggressive approach. This means drainage of pus. Redebridement of necrotic material. Estab­lishment of open wounds with dependent drainage. Initially prophylactic BJltibiotic coverage should be instituted while one is waiting for culture to determine the organisms and the specific antibiotic therapy required. 

In summary, debridement can best be stated as in the following couplet: 

Of the edge of the skin 
take a piece very thin 

The tighter the fascia 
the more you should slash'er 

Of mnscle much more 
till you see fresh gore 

And bundles contract 
at the least impact 

Leave intact the bone 
except bits quite alone. 

Sir James Lermonth 
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Hand. 1plyr1es 

A. General. Rema.rks 

Priority tor hand injuries is low because isolated hand injuries are 
seen atter more lethal problems, and the IIIUltiple injured patient bas 
higher priority tor injuries other than the hand. This results in a 
l.on£er time betweeJI. iD,1ury and surgery in the &'YerBge band wound. 

B. Initial Surge%'y' 

1. A t.arniquet should be placed and be inflated during debrideDleIlt 
ot the hand because there is a need tor anatc.mical orientation during 
debridellent. The tourniquet shou1.d be deflated after each 60-minute 
period. A min1mal .. ount at the border at the skin YOUIld should be excised. 
A wide r.Bcial incision in the longitudinal axis at the extremity is 
required to visualize the muscle dalaage beneath. A thor01J8h debridement 
of the muscle until o~ contractile, bleeding muscle remains is required. 
Bleeding vessels are ligated. Only those portions of tendons which are 
damaged are excised. 

2. The nerve seen in the wound or adjacent to the wound, should have 
its appearance described in the operative report. It the nerve is in 
continuity, this shou1.d be stated. If it is lacerated completely, this 
should be stated. If there is a partial laceration, this should. be 
estimated in percentage of total diameter. 

3. Severe wounds need extension for anatomical diagnosis and fascial 
compartmeut release. This fasciotom;y during debridement is ll&rticul.axJ.y 
important with high velOCity missile wrunds at the forearm and arm. It 
may be necessary to incise the transverse carpal ligament if the tissues 
are swollen and there is danger tra t the median nerve a,nd tendons will be 
compressed at the transverse carpa,l ligament. 

4. Copious irrigation is indicated. 

5. Do not remove bone that has soft tissue attachments. 

6. Kirschner wires may be used at the time of initial surgery in 
special conditions where stabilization of dislocations are required. 

7. Don't undermine soft tissues routineJ.y but only when required to 
visualize the extent of the damage in the wound and complete the thorough 
debridement. 

8. Obtain x-rays in two planes. A dislocation of the proximal end of 
the first metacarpal has frequently been missed, and this may need a 
Kirschner wire fixation for stabilization. 

C. Dressings 

1. Fine lIIesh gauze dressing should line the wound in a single layer, 
applied so that wound drainage is not obstructed. The space between is 
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lightly filled with fluff gauze but not packed. Packing occludes drainage. 

2. Plaster splints are used to obtain the fun,",tional position of tile 
hand. The functional position of the hand is obtained if the wrist L; 
dorsiflexed 25 to 30 degrees. The splint should extend to the distal 
palmar crease. It will then be seen that the fingers normally fall into 
a flexed grasping position. This position is the position of function. 
In addition, the thumb should be placed away from the hand in the position 
of opposition. This means the pulp of the thumb faces the pulp of the 
long finger. In s\lJI!IDary then, we have dorsiflexed the wrist, opposed the 
thumb pad to the long finger pad, and placed the hand in the position for 
"pinch n

• 

D. Antibiotics 

Prophylactic antibiotics are recommended in war wounds. Penicillin in 
doses sui'ficient to counteract hemolytic streptococcus are reconunended. 
Broad spectrum antibiotics such as Streptomycin or Chloromycetin may be 
used as additional prophylactic antibiotic coverage if the physician 
believes this is required. At the earliest time the wound should be cul­
tured and any specific contaminant be identified in order that sensitivity 
to antibiotics can be determined. 

E. Time of Closure 

1. Primary closure of war wounds is not recormnended. In fact, this 
procedure is discouraged based on experience during the war in Vietnam. 

2. Delayed primary closure should be done at 4 to 7 days if thc 1;(1)nd 
appears clinically clean. 

3. After 10 days the skin edges will become fixed and it may be 
necessary to cover wounds with split thickness skin graft. In a clean 
wound this should be done without hesitation because our objective is to 
close the wound. In some cases the split thickness graft is considered 
as a wound dressing and in almost all cases 1~ill sl1ccessf'ully adhere and 
seal the 1<ound. Mesh grafts are especially effective. 

4. split thickness skin grafts can be laid on in the Bradford-Cannon 
technique and need not be sutured. This however is the prerogative of the 
surgeon. 

5. Skin pedicles and pedicle grafts of skin should not be atte~pted 
in Vietnam. Almost all of these have been observed to fail, either 
partially or completely. 

6. Kirscbner "l'Tires for stabilization of carpo-metacarpal dislocatIons 
or fracture dislocations should be used at the time of debridement if this 
is necessary to obtain stabilization. If used tCley ahould be cut off 
beneath the skin. Should one be un~ble to bury tlle Kirschner ',Tiro, the 
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protruding end should be dressed with cotton and collodion to seal the 
Kirschner wire tract f:!'am outer contlllll1nation. 

F. Elevation 

Elevation at the hand should be contimlousuntil there is no evidence 
of edema.. this requires an average of 3 to 7 days of elevation. This can 
be done by wrapping the f'orearm with a pill.ow or suspending the arm in a 
gauze or towel sling with the hand 10 inches above the chest level. 

G. Exercise 

EQrcise ILIld acti-ve motion of' the f'ingers should be allowed within 
the dressing and should be encouraged by the physician if the condition of 
the fingers permits. Pain experienced by the patient should be a guideline 
as to the degree of' active motion. 

H. lferves 

1. Do not repair nerves at initial surgery. Experience has shown that 
earJ.;r ner-ve repairs are generally unsuccessf'ul in war wounds in overseas 
conditiO!llllin these t:iJlles. Even though enthusiastic earJ.;r reports trequently 
quote excellent results in nerve suture, long term results in nerve surgery 
do not beer out the initial early enthusiesm. 

2. If' a major nerve trunk is seen in the wound at the time of' debride­
ment, and this nerve is sevared, a small suture should be placed through 
the epineural covering at the tip end of' the severed nerve. This suture 
should be used to anchor the nerve in the normal location and normal 
rotation a.D.&tanically. Both ends of' the nerve should be treated in this 
f'aahion. No debridement of' the nerve is needed. The purpose of' this 
.uture is to prevent passive retraction of the nerve and the resulting 
increased def'ect in the nerve which must be corrected at elective surgery 
months after wonnd1ng. Motion of adjacent joints will produce passive 
retraction of' the nerve ends. 

3. Do not repair vascular injuries distal to the wrist even though 
both vessels are involved. 

4. Do not repair tendons and do not shift their positions in the 
war wound at the t:lme of' debridement. Further damage to these tissues 
is likeJ.;r to occur. 

5. Do not shift tissue pedicles or tissue bridge~either skin or 
IlU8Cl.e, to protect vital. structures except a major vessel.. These wounds 
are closed 3 to 7 days l.s.ter. A complete and thorough debridement shoul.d 
be pertoned. At the completion of this debridement, with the tourniquet 
rel.811.8ed and the 1:Iloed circulation and tissues visualized, it is easy to 
determine any tissue which is nonviable by inspection and further exami­
nation. rheref'ore, preserve all viable tissue at its most distal level. 
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For example, if am;putation of an avascular digit is required it may be 
possible to save some of the viable skin flaps for future cover!l€e on the 
hand. 

6. Do not discontinue elevation of the hand during air-evacuation 
of the patient. Elevation of the arm upon pillows or by wrapping a 
pillow around the forearm or by suspending the arm in a towel attached to 
all¥ overhead hook is adequate. The hand preferabq should be 10 inches 
above the chest level at all. tiJlles. 

Foot Injuries 

A. General Remarks 

1. Because of its normally dependent position,the foot may have 
impaired V8Scularity a.nd venous stasis. In the many mine explosion wounds, 
severe injuries of the foot are seen with multiple embedded small fragments. 
A blasting wound of the foot from a land mine normally cannot be debrided 
adequateq unless the sole of the foot is approached. Consequentq. 
civilian rules for plantar incisions and scars must be temporarily discarded 
in favor of adequacy of debridement. Therefore, extension of plantar 
incision should be planned to obtain the complete and adequate fascial 
deccwpression a.nd debridement of the small muscles of the foot on the 
plantar surface and the dorsal surface. Ordinariq incisions on both 
surfaces will be required for adequate debridement. 

a. Avoid prominent metatarsal heads if this is feasible and 
allows you to complete adequate debridement. 

b. The heel-splitting incision is valuable to debride a severely 
comminuted and contaminated posterior foot and calcaneus. 

c. Extension of the incisions usualq can be obtained in linear 
orientation to the axis of the extremity. This means that the nerves and 
vessels and long tendon anatomical arrangements are reasonable directions 
to extend incisions. 

2. Closed crush injuries of the foot are serious injuries. For 
example when vehicles have run over the foot, the foot requires both 
dorsal and plantar incisions down to the intrinsic musculature to provide 
deccwpression of this wound. If this is not done, ischemic necrosis of 
these muscles may occur. 

3. Earq elevation and continuous elevated position is essential 
to counteract the excessive swelling. If these principles are adhered to 
Volkmann's contracture in the foot will not occur. 

It-. Penetrating missile wounds of the foot require extensive repeated 
irrigation at the tiJlle of debridement. 
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5. Do not excise bOlle which has soft tissue attachment. 

6. Use Kirschner wires to stabilize unstable tarsal dislocations. 
Reduced dislocations will usually redislocate due to muscle pull as soon 
as the patient awakens from anesthesia. 

7. Do not undermine soft tissues in the approach to debridement unless 
this is required to expose the wounds for debridement. 

8. Obtain x-rays in two planes to recognize dislocations. '!hen 
reduce thl!!ll and stabilize them during debridement. Dislocation in the bony 
arches of the foot usua.l.l;r results in chronic swelling and impairment of 
circulation and sensation. 

B. Time of Closure 

1. No pr:lma.ry closure of foot wounds should be performed in wartime 
surgery. 

2. Delayed pr:lma.ry closure of foot wounds may be poSSible, but if 
large bone defects are present, large tissue spaces will be present in the 
contours of the foot. It is not possible to close the skin and eliminate 
theae defects, noriBit· possible to adequately drain them to prevent 
secondary wound breakdown. Therefore, they should be treated as open 
wounds with progressive dressing changes or as an alternative when clean, 
a split thickness skin graft can be inserted down into the contours of these 
deep wounds to achieve tissue healing and wound closure. 

C. Dressings 

1. Immobilize these wounds 
dressings cut down to the skin. 
gether. 

in circular casts that are bivalved and the 
Then tape the two bivalved transections to-

2. The plaster slab splint usually applied does not hold the foot out 
of equinus position and in addition the ace bandages which hold it on 
create a constant pressure during air-evacuation and may result in pres­
sure sores about the he'el and calf. Thick slabs of plaster, wet in hot 
water and allowed to harden close to the skin, have caused some burns in 
the posterior calf which have complicated the wound care. 

3. Drains should not be used. 

D. Miscellaneous 

1. Do not repair nerves in the foot • 

2. Do not repair tendons primarily. 

3. Do not repair arteries distal to the ankle. 
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4. .Do not shift tissue pedicles or skin bridges to cover wcunds at 
the time of debrid.sDent. Shifts of skin and DILlscle in this way are 
like~ to result in further necrosis and ccmplication of wound care. For 
covering defects, use split thickness skin grafts as wound dressings. 

Amputations 

A. General 

1. In general open type amputations are the accepted procedure 
in war wounds. SpecifiCally, this means open circular amputation. The 
skin is incised to the muscle and allowed to retract. The muscle incision 
13 then performed at the retracted skin level. The bone is amputated at 
the retracted muscle level. TIlereafter, bleeding is controlled, wound 
dressings are applied to the raw surface, and stOCkinette skin traction 
is applied. Skin traction using 8-10 pounds over the edge of bed is 
applied in 4 to 12 hours after the dressings are applied and is thereafter 
continuous. A tourniquet is kept at the bedside. 

2. The many blasting mine injuries seen iIl Vietnam ~<re causing 
multiple injuries throughout the extremity. Open circular amputation 
at the most distal level of good circumferential skin f'requent~ results 
in unnecessary sacrifice of lengths. For this reason, the modified type 
of amputation has been used in the mutilated type of extremity Seen with 
land mine injuries. First the entire extremity is completely and thoroughly 
debrided. When only viable skin, muscle and bone remain, the site of 
election for amputation is determined by the most distal level of a major 
viable skin flap, providing that the muscle is viable over the bone at 
this level. Circumferential skin traction cannot always be applied to this 
type of a stump and for this reason modified skin traction and anchoring 
suture procedures are necessary. It is important to consider this type 
of an amputation as a major open war wound and at the end of three to seven 
days it can be partially closed with skin graft and the modified skin flaps, 
or sutured in the most desirable position without tension. The objective 
in this type of an amputation is to achieve a clean healed wound as 
quickly as possible. Revision of this amputation should be done at PACOM 
or CONUS hospitals as an elective rather than an emergency procedure after 
the swelling and infection has subsided. In practice, the majority of 
these, :modified type of amputations following mutilating extremity injuries 
are closed by a modified skin flaps, plus split thickness skin grafts. 

B. Transportation of Amputations 

The open circular amputation in stockinette skin traction can be 
evacuated with traction remaining on the skin by the means of a self­
contained outrigger bar formed by the wire ladder splint. In this 
manner, the patient can be placed in air-evac channels and will not suffer 
loss of skin length while in transit. 



Pelvic Fractures 

A. Open 

1. Pelvic fractures ordinarily occur from missile fragDleIlts or 
gunshot wounds entering through the upper thigh and buttocks, penetrating 
the bony pelvic wall and entering the pelvic cavity. They frequently 
continue and exit through the opposite perimeter of the bcx4r. Care of these 
wOUDds is a canbined General Surgical, Urological and Orthopedic Surgical 
problem. The wound of the buttock and hip should be handled as any other 
wound seen in war and not handled as a fracture per ae: that is, a formal 
utility approach to the hip joint should be performed in order to reach 
the depths of the wound and complete a thorough debridement of bone, 
IllUscle, pelvic wall and iliac muscle wherever it is involved. Loose 
pelvic bone fragments should be removed. The penetrating wound of the 
pelvic wall should be enlarged with a rongeur. The bladder will be 
managed as penetrating bladder wound, frequently requiring a suprapubic 
cystostom;y. Ureteral injuries must be managed with catheters and the 
urinary stream may be diverted through a nephrostom;y tube. The colon 
wounds are treated with standard techniques and a diverting colostomy is 
usually mandatory. When urinary and fecal contamination and diversion 
have thus been accomplished, the wound of the hip and the pelvis will 
heal as any other well debrided war wound will heal. It can then be 
closed secondarily at 7 to 10 days if clinically clean. Drainage of the 
deep pelvis may be accomplished by posterior coccygectomy as is well kno>m 
to general and urolOgical surgeons. 

2. If these principles are not adhered to, sepsis, pelvic abscess, 
peritonitis and septicemic deaths are assDxed. During the Vietnam war no 
other form of management has been successful. Morbidity and mortality 
from this type of a war wound is one of the highest known. If the hip 
area is painfUl, the patient may be prepared for evacu11.tion by applying 
a short plaster boot with a tre.nsverse bar attached to prevent the 
extremity from rolling freely during air-evacuation, or the leg may be 
simply wrapped to the other leg. 

B. Closed Pelvic Fractvres 

Closed pelvic fractures are handled in a manner similar to those 
seen in civilian automobile accidents. This requires evaluation to deter­
mine that the abdominal viscera are intact, and that the urinary and fecal 
streems are under controlled management. Bleeding from pelvic fractures 
is frequently extensive, canunonly produces shock and almost routinely 
produces an adynamic ileus. Treatment then consists of bcdrest, sandbag 
splinting, avoidance of decubitus ulcers, the use of the nasogastric 
tube when necess&"y-, and evacuation to offshore hospitals when the 
patient's condition permits. 
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Wounds of Joints 

A. General 

1. All penetratilli ar perforating wounds of joints should have physical 
examination, x-r~ and be followed by a formal arthrotcm;r to acccmplish 
debridement. If the joint location permits, the visualization and debride­
lllent will be tar more thorough under tourniquet ischemia. 

2. Copious irrigation of the joint following debridement of all deep 
4ev1talized tissue should be performed. 

3. An interrupted, loose approx:lJnation of the synovial joint lining 
should be performed. Skin closure should not be performed. 

4. No drains and no irrigation catheters should be inserted. The 
wound should then be encased in a plaster cylinder which is bivalved over 
the surgical dressing. Prophylactic antibiotiCS, including Penicillin, 
should be routine. The patient with such a wound can then be evacuated in 
a few days to have delayed primary closure performed in 3 to 7 days at some 
other hospital. 

5. Closed catheter techniques should be used onl,y as secondary proce­
dures for joint wound care when the classical debridement and synovial 
closure type previously mentioned fails. It is important that the synovial 
l1ni.ng not be tightly closed so that the joint when it effuses can decompress 
itself gradually. 

B. Alternative Procedures 

1. If an avulsing wound occurs so that the synovlum is destroyed, the 
capsule may be closed with interrupted sutures and the skin aGain left; 
open as previously mentioned. 

2. Another type of wound of the joint is seen with avulsing injuries 
where neither synovia, capsule or covering skin is available. Major bony 
damage may have occurred in the joint. This type of wound must be treated 
as is any other wound of war by thorow;h, meticulous debridement and irri­
gation. It then must be dressed as an open ;ron.l'ld ~lith Gauze end dry fluff 
dressing so that the wound is covered ,"ith a large ;rell-fUting bu':, buD;:y 
absorptive dressing. This is then encased in a circular plaster a.nd bi'lalved. 
This type of joint wound then is reinspected in 3 to 5 days at which time 
if the condition of the wound and soft tissues permit skin flap shifts for 
coverage or split thickness grafts can be applied to obtain closure of this 
wound. The salvage rate on this type of a wound frequently does not exceed 
2%. However, it is mandatory that this be cared for as any other ,{ound in 
which one's objective is to obtain a closed healed w~lnd as rapidly as 
possible. 

C. Complications 

The attending surgeon Drost be alert and quickly recognize joint wound 
sepsiS after care by- any of these methods previously mentioned. Should 
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joint sepsis occur, the surgical procedure should be prcmptJ,y repeated, 
the joint reopened, redebrided, irrigated and a synovial lining approxi­
mation aga.in performed as is used by the classical method. The initial 
care of joint wounds can usu.aJ..J.y be managed by these methods. Selective 
changes in management is the prerogative of the attending surgeon should 
thelle previOUl!ly used procedures fail. This includes the consideration 
of closed or open wound drainage or catheter irrigation drainage as seems 
indicated, specific antibiotic coverage, determined by-wound culture and 
aenaitiTity studiel and other intensive treatment procedures. 

Treatment of Unstable Fractures 

A. General 

1. Fractures in war wounds can be managed by manipulation and external 
casting procedures in almost every case. Use of metallic fixation agents 
in !larly cere of battle casualties is contraindicated. The cere of the 
wound is of pr:l.mary importance and closed reduction of fractures and external 
stabilization methods are almost always possible. 

2. During debridement curette and clean bones and leave bony fragments 
with soft tissue atta.chments. In addition, large segments of long bone 
sbaf'ts, even though they ere not attaChed to the soft tissues, should be 
cleaned and left in the wound. If thorough debridement and proper wound 
cere with external splinting is applied with diligence, these wounds will 
heal in a modified manner. The majority of these wounds can be closed by 
delayed pr:l.mary or secondary closure procedures in the off-shore hospital 
in 3-7 days. 

3. Do not close open fractures in war wounds at the time of primary 
debridement. Tissue shifts should not be done. Dressing of fine mesh 
gauze should line the wound and be covered with fluff gauze loosely applied 
to absorb wound serum. This should be held in place with external circum­
f'erential dressings in the customary manner. The fracture should then be 
encased in a circular plaster cast and be bivalved or in special circumstances 
.onovalved. The underlying circumferential dressing should be cut to the skin 
to prevent constriction of'the extremity when swelling occurs. The patient 
is then ready for air-evacuation if he is otherwise stabilized. The conti­
nuing care, surgical reexploration, inspection and debridement of the wounds 
is indicated at 3 to 7 days with delayed primary closure or if necessary, 
split thiclmess graft to close and achieve earJ,y healing of the wound. 11.t 
this time remanipulation and casting will be done. 

B. General Evacuation Policy 

1. Before evacuation it is wise to evaluo.te the patient's condition 
and anticipate any deterioration during evacuation. 

2. The patient should be reasooably comfortable, be afebrile and have 
a hematocrit of' at least 30. 

72 



C. Special Cases 

1. Fractures with vascular injuries. A vascular injury associated with an adjacent long bone fracture can us~ be splinted with a circumferential cast which has been bivalved or monovalved. If movement o-r the fracture is demonstrated to embarrass the circulation at the site of arterial repair under rare and special circumstances, internal fracture fixation may be considered. 

2. Transportation of a brachial artery injury is best performed in a chest spica cast with the arms supported across the chest. The opera­tive area should be windowed to permit immediate access to the wound during air-evacuation movement in the event that secondary bleeding occurs. 
3. Arterial repairs in the thigh associated with femur fractures may require a body spica. Again it is ma.ndatory that the area of vascular injury be windowed to permit ilIInediate access to this area should bleeding occur during air evacuation. 

4. All plaster casts should be marked with the date of injury and a drawing of the underlying essential pathology for easy oriantation of those physicians and nurses who care for the patient during evacuat:\.Qn and who may receive him without records being immediately available upon artival at a new hospital. 

D. Hydration and Stabilization 

Patients arriving in PACOM offshore hospitals are usually dehydrated, hypovolemic and excessively fatigued. They relax and sleep through the night with minimal medication. During this first 24 hours they are hydrated and blood transfusions administered prior to further surgery. A two year observation period in Japan has shown that thiG rest, hydration and stabilization period is far more important physiologically than closing the wound one day earlier. 

Plaster Casts and Orthopaedic Appliances 

A. General 

Patients cared for in plaster casts and other orthopaedic appliances must move through air-evacuation channels and therefore their needs during air-evacuation should be considered. The bod;y" spica applied for fractured femurs should reach from the nipple to the toes. The uninvolved leg should have a leg extension down to the distal third of the thigh. Transverse bars should pass !'rom the long extremity cast at the knee to t;le short leg for additional strength. The peroneal areas can be cut out adequately and there must sufficient abduct~on of the legs to permit use of paper urinals and small f'lat bed pans as necessary. A pencil drawing on the prominent 
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surface ot the east preferably over the sit. of the injury should indicate 
the area of f'ractur~, the date of injury and date of wound closure if' it has 
occurred. The leg should be abducted on4r to the degree to which it will 
fit on a standard litter. With the involved leg flexed at the knee, the 
patient's leg and cast should be confined to the width of the litter if' he 
18 an average sized individual. The reason for this is that in emergency 
conditions the spica may need to be passed out of an emergency aircraft 
exit. All these exits are the size of standard litters. 

2. The second reason for marking the cast is that the uncomf'ortable 
patient who may have a fever and be travelling in air-evac channels can be 
more easily managed without extensive review of his records should the 
degree of injury be obvious by cast ma.rkings. This simple expedient will 
enable the physician seeing your patient to make a brief survey and attend 
to his comfort or his impending complications quickly. 

3. All plaster casts in patients being evacuated should be bivalved. 
This should be performed when the cast is dry and the two bi-valve halves 
atta.cb.ed fi.rm.J.y together with circumferential adhesive tape. At least one 
complete roll should pa.ss around the instep, one around the ankle, one 
around the ca.l:f' for the short leg cast. Fbr the long leg cast an additional 
turn should be made at the knee and one at the upper thigh. Large patients 
may require an additional adhesive tape splint at the mid-thigh. This 
concept is applicable to body spica casts and circumferential adhesive 
tape should be placed at the chest, mid-abdomen, pelvis and groins. Plaster 
casts lIIS.DII.ged in this way will permit the air-evac crew to decompress the 
swollen extremity in-flight and will permit immediate emergency acce3S to 
unexpected bleeding while en route airborne. In special circumstances 
deeided by the attending physician, when strength of the cast is criticll.l 
the monovalve cast is acceptable. 

4. The air-evaCUI. tion planes do carry a hand type cast cutter. This 
will be available but it is time consuming and sometimes cannot be used 
rapidly enough to prevent hemorrhagic shock. 

B. Care of AIlIputations During Air-evacua.tions 

1. The open circular amputation of the thigh or calf must have a 
self-contained type of traction applied prior to evacuation. The reason 
i. that the loose swinging weight is so traumatic and bruiSing to the 
amputee's stump that it must be discontinued. By contrast, a self-contained 
traction apparatus is reasonably comfortable and secure throughout air­
evacuation movement. 

2. Two methods of self-contamed traction are ccmnon, others are 
acceptable: 

(a) J'or the thigh amputee, place a short plaster body cast begin­
ning at the lower abdomen and surrounding the, hips down to the area adjacent 
to the amputation site and a short distance on the normal thigh. A wire 
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ladder apunt ~ in the shape of a U can be attached to the amputated 
side and exteDde4 b87Ol1d the stockinette traction. rile stockinette 
traction can then be tied with a rubber tubing to the wire ladder splint 
with 8/1: tension. This will retain skin traction throughout; the evacuation. 

(b) A second method for thigh ampI1tee. is to pl.a.ce the adherent 
.tock1nette about the extremity and allow the glue to dry. With the patient 
supine an assistant then pulls firml;y on the stockinette traction appara.tus 
&Ild holds this'llhUe a two-layer sheet wadding padding is wrapped from the 
groin to the amputation border. A cirCUll1:ferential plaster wrapping can then 
be applied from the groin down to and including the stockinette which is 
held tense by the assistants. If stockinette is held f'irml;y in traction 
until the plaster has soaked into the stockinette and has become adherent 
to it throughout its course a sel:f-contained traction mechanimn will occur. 
This is a quick expedient method of' obtaining sel:f-contained traction, but 
is less et:ricient and durable than the outrisger-type of' plaster cast. 

C. Metallic Splints 

Use of' metallic fixation at the time of debridement in war wounds ha.s 
led to IIIBJIY" complications. Barely if' ever is it indicated and there:fore 
should not be used. It the patient is evacuated through DOl'IIIal channels 
to ot:rshore hospitals it is the responsibUity of' the orthopaedic physician 
who Yill be reinspecting, redebriding and closing or resurfacing this war 
wound to deeide how the fracture is l!IIUIII6ed. Experience through many wars 
and many hospitals in this war has shown that metallic fixations of these 
war tractures is fraught with complications. Rarely if' ever should it be 
used. It lletallic fixation is used it should be o~ atter consultation 
with a f'ully trained orthopaedic physician of mature judgment and several 
years war time experience. 

D. Fasciotom;y of' Closed Spaces 

1. A number of instances bave occurred and continue to be seen where 
ischemic necrosis of lIIIlSele occurs because of tamponade produced by restric­
tive cirCUll1:ferential fascial com:pe.rtments. In several instances, following 
vascular repair of the brachial artery or following perforated missiles of' 
the forearm, extensive swelling occurred within the volar and dorsal compart­
ments of' the forearm. rIlis may occur immediately f'ollowing the wound but 
frequently occurs While the patient is in air-evacuation channels and is 
manifested by pain verbalized by the patient as pain and tightness. Several 
instances of' Vo1Jnnann' s ischemic contractions have occurred in a two year 
period. For this reason, incision of fascial compartments should be 
performed. They should be perf'ormed associated with debridement or at 
BDY time the Ileed arises. The lODg flexor IIDlScle. bellies of the wrist 
and fingers sh~d be separated bluntly at their anatomical division points 
in the midline with proper care of' vessels and nerves. rile volar inter­
osseous ~e should be visualized to assure adequacy of' decaapression 
volarly. An identical procedure should be performed in the dorsal compart­
ment of the forearm. rile muscle bellies of the thumb and index f'inger 
extensors should be visualized as a criteria of adequate decompression. 
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These wounds should be left open since" they can be easily closed ai'ter 
the swelling process has subsided. This cloSing or surfacing procedure 
should be at 3 to 5 days as the pa.tient's condition permits. 

2. The fascial canpartments of the calf and their relation to ischemic 
necrosis are well known both from civilian injuries and from "vascular 
repair of the femoral artery. Adequate decompression faeciotomy of the 
caLf can be performed in two 1i:ays. The more CQIIIIIOn type is with an 
a4e4Ute 6" to 8" skin incision over the anterolateral aspect of the calf'. 
!he deep fascia is visualized. Extensor digitorum and peroneal muscles 
identified and the muscles separated down to a depth where the deep 
peronee.l nerve can be visualized. A posterClllledial incision is made of 
approximately a" in length and located over the medial calf'. The gastroc­
nemius and soleus muscles will appear normal; however, it is essential 
that the soleus muscle be peeled from the tibia and retra.cted until one 
can visualize the posterior tibial muscle adjacent to the interosseous 
IIltII1brane between the tibia and fibula. Only in this wide exposure can 
decOllllPZ'Hsion of the deep compartment of the posterior caLf be assured. 
These wounds can be left open and closed or skin grafted secondariJ.y 
in 3 to 5 days. These closures can be performed in offshore hospitalB in 
the evacuation chain. Experience has shown that they close or resurface 
without difficulty and the caLf muscle recovers well following these 
procedures. 

3. The second method of fasciot~ is performed by incising over the 
middle third of the fibula. The sltin incision should be made end should 
identii'7 the superfiCial nerves in the area. The fibula then can be 
cleared by subperiosteal dissection for a distance of 6" and this portion of 
bone removed. Through the floor of this periosteal incision, incision 
can be ma.de into the anterior compartment of the calf', into the peroneal 
lateral compartment of the calf', into the posterior compartment of the 
calf', specificalJ.y to the soleus and gastrocnemius musculature and in 
addition to the fourth compartment which is the posterior flexors on the 
interosseous membrane posteriorly. It is only with this type of thorough 
exposure and fasciotomy that the condition of the flexor hallucis longus, 
flexor digitorum longus and posterior tibial muscles can be seen, deter':' 
mined to be viable and can be decC3!lPI'essed adequately. These wounds can 
be closed secondariJ.y in offshore hospital~. These procedures seem radical 
but none seem radical canpared with a ischemic necrosis of' muscle compart­
ments ot a young man's leg • 
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fendon Injuries 

A. S1lllllllln7 of fendon Injuri es : 

M&jor weight bearing tendon injuries UDassociated with amputations 
in the immediate area were rel4tiveJ.y infrequent. For ~e, there 
were five serious lacerations of the Acbilles tendon. Four of these 
were incClllPlete and one was cOlllPlete. The triceps and quadriceps tendons 
injured onl;y' With miSSile injuries in the area and are rarely an isolated 
injury. In the offshore hospi ta.l.s at the time of debridement and delayed 
pri8ry' closure, if the wound is idee.lJ.y clean, these major tendon injuries 
or major muscle 1n,1uries are approXimated in continuity so that they Will 
heal during the total wound healing process. This type of surgery is 
elective, requires t:lJne and considered judgment, and is not recOllllllended 
in a combat area. It shouJ.d never be done at the time of primary debride­
ment of a war wound. 

B. Characteristics of Tendon Injuries in the Forearm: 

Tendon injuries in the forearm are caused with equal frequency by 
multiple shell fragment wounds or gunshot wounds. The volar and dorsal 
surfa.ces are equally exposed to such missiles although early in the war 
an increased tendency for injuries to the dorsal surfa.ce was seen. The 
care of these wounds shouJ.d be directed to the care of wounded tissues. 
Debridemen't shouJ.d include tissues d.emII€ed and not salvageable and which 
do not bave blood supply to sustain them during healing. If the debride­
ment temporizes because one does not like to remove the essential tissues, 
the debridement Will fail, chronic wound infection is 8.Ssured and more 
disability to the patient Will occur. 

Tendon injuries on the extensor surface of the hand are almost al~s 
caused by shell fragment wounds. All varieties in combination occurred. 
The need is to completely debride the band under tourniquet ischemia. 
Many cases of temporization and debridement Without tourniquet control 
bave resulted in incOll\Pletely debrided band wounds being seen in Japan. 
This is the reason for the orthopaedic study group recOllllllending the use 
of the tourniquet when debriding hand wounds. Tendon injuries on the 
flexor surface of the band had different cbara.cteristics. Rupture of 
tendon from excess stress on the fingers occurred rarely as a closed 
injury. Flexor tendon injuries in the palm and fingers were almost in­
variably due to lacerations fram Marchette blades, glass, falls on sharp 
objects, working around moving mecbanical equipnent such as fans and auto­
mobile engines and falls where the hand is used in a reflex protective 
movement to reSist the fall. Therefore, there was a strikingly simjlar 
cbara.cteristic to the flexor tendon injuries seen in civilian-type of 
injuries • 

77 



• 

• 

C. Principles of MlMgement: 

1. Clean laceration should be irr1gated and. debrided and. if the 
cause ia not a IIillile lIOIUld, it is pe1'II1saible to lool~ e.pproxim&te 
the akin laceration. However, if grease, rice pa.d~ dirt and. foreign 
material. con1;am1nates the wound, it is better that this wound be debrided, 
drealed open uaing aM ~ of vasoline gauze to protect exposed tendons 
IU'Id cloltd 1h three days. No priDtary repe.ir ot tendon 1n;luries is a.ccept­
&lIle lIJlder,these wa.rt:iJlle conditions. Observation of these hand. wounds 
in numberl will ahow that r&r~ does the wound heal aDd soften up to the 
degree where tree tendon graft or secondary tendon repair wouJ.d be per­
missible in less than four to five weeks. The ultima.te success in tendon 
repair aDd free tendon gr&ft requires absolut~ ideal conditions in the 
wound of the hand and in the associated moblle joints. There is no justifi­
cation for e&r~ priDtary reps.ir of tendons or nerves in these hands. By 
contrast. total. attention should be devoted to thorough debridement. exten­
Ave irrigation and assurance that the wound is clean aDd will heal with­
out secondazoy reaction or delayed granulaD&tous healing. 

2. The second responsibility of the ~ician here is proper dressing 
of a clean protected wound &rea followed by splinting w:l.th the wrist in 
250 of dorsiflexion. This wrist position w:l.ll produce a functional poSi­
tion in the hand. The thumb should be positioned in opposition which is 
the pinch position. This allows the pulp of the thumb to approximate the 
pulp of the long finger. Dressings should be IIIOdera.te in size because 
lUge ~ drelSings frequently prevent the fingers :from lying in the pesi­
tion of pinch. Elevation of the hand above he&rt level for at least a 
week following one of these injuries Will give the best assurance of rapid 
resolution of wound reaction and edema. 

This section is a consensus opinion and recOllllll8nda.tion of both 
the orthapa.ed1c and. Neurological Groups. 

A. General 

1. The reccmmenda.tions for nerve cue &re based on the well docu­
mented National Rese&reh Conncll sponsored st~ of peripheral nerve 
injuries produced by the veterans t Ad~inistration following World W&r II 
and Korea. If' a physician will devote the time to s~ these reports 
on 3600 peripheral nerve injuries from World W&r II, the recommendations 
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to follow will DOt appear arbitrary and restrictive but by contrast 
will appear as a sound and generaJ.4r applicabl.e approach to the care 
of the peripheral nEll'Y'El injuries seen in war wounds. The peripheral 
nene in;ju1'1ea aeeJl '11'1 thin the 1I8.l' YOUIIda are u~ cared for by the 
general. surgeoa or orthopaedic surgeon because the available neurosur­
geons are f'requent.l;y f'ul.l¥ occupied with care of head injuries and spinal. 
oori il1juries. file well @ewaented cases in the peripheral. nerve registry 
have been ana.:qzed to such a degree and with such accuracy that certain 
statements will guide us in the management of these nerves at',the time 
of WoUJII"ng • 

2. It is iJIportant to know the type of injury and the degree of 
injury to the peripheral. nerve trunk as soon as feasible sinC/3 these 
f:lndings determine the early management. The interpretation of clinical 
examination studies, coupled with the description of the injured nerve, 
are :lJIportant factors in the subsequent deciSion as to when and where 
and what type of surgery is indicated to rehabilitate the extremity. 
The first objective is early wound healing. Therefore, a wound should 
be thoroughly debrided and if an injury to the peripheral nerve is 
indicated by preoperative examination, then this injury should be des­
cribed in the a,pera.tive report when the nerve is seen. It will normal.l;y' 
be tound in the wound or adjacent to the wound, and it the wound is 
thoroughJ;y debrided, the nerve will be found. The appearance of the 
nerve trunk should be described. If it is totally lacerated, this 
should be described and if partially J..aeera.ted, the est:lJBate of the 
percentage of laceration should be recorded. A totally lacerated nerve, 
although it is not normal.l;y' a retractile type of tissue, will retract 
and enlarge the nerve defect when motion of the adjacent joints occur. 
This passive retraction of the nerve theretore should be counteracted 
by anchoring this nerve at resting tension at normal anatoodcal rotation 
in the wound. This is acCOlllplished with a SIIIBJJ. suture of silk rather 
than wire. The suture should pass through only the tip end and at the 
peripheral border of the nerve so that the epineurium is anchored to the 
adjacent fascia or muscle in the no:rmal nerve bed. The nerve should not 
be debrided. The distal end of these nerves should likewise be anchored 
so that active rehabilitation motions in adjacent joints will not result 
in enlargement of the nerve defect by passive retraction. The wound 
should then be handled by dressings of fine mesh gauze, lightly placed 
fluff gauze, and an overlying stabilizing dressing. The wound should 
not be closed pr:lJBariJ.y but should be closed by delayed primary closure 
or split thickness skin graft in three to seven days in the hospital 
within the evacuation chain. UsusJ.ly four to eight weeks minimum time 
for wound matun ty and softening is required before consideration for 
nerve repair is reasonable. Nerve repair should never be done pr:lJBarily 
in war wounds. Elective neurorrhiltdes should be done only after thorough 
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cllnical. appraisal. and evaluation by the usual. clinical. e.yemi nation 
methods including aJ.l electrodiagnoatic means availaUe. A data flow· 
sheet should be established and changes recorded by reevaluation at 
subsequent observation periods. 

3. Prilna1'y repair of these nerves is not indicated and is to be 
avoided. There 18 always enthusiastic efforts at ear~ nerve repair 
but long t_ results prove beyond question in dealing nth the nerve in 
the war wound that cla:IJDs for s~or results are not borne out by later 
evaluation of recovery of nerve i'unction. The patient should be evacuated 
to the bospi tal. elected for definitive care. The injured extrem.i ty and 
nerve should be the i1l!ll!!!dJ.ate responsibility of the surgeon perfol'lll1ng 
the peripheral. nerve surgery. This means that reimmobilization of the 
eXtremity and the follow-up examination over extended periods of months 
is the reapoDIIibility of the surgeon who performs the elective n~rrhaphy. 
This cannot be accOlllplished in most hospitals in the overseas evacuation 
chain. Certa1n exceptions will always occur but they are unusual. and 
should be individualized. 

4. one offshore hospital. handling approx:!.mate~ 3~ of evacuees 
f'roIII Southeast Asia prodd.ced the following cases. In 9,000 patients 
there were 525 recosnized peripheral. nerve palsies. The great majority 
of theae d.eIIIoDiltrated. ear~ recovery during the few weeks of observation. 
Recovery was aunfested by returning motor power, returning DlllScle touns 
and beginning sensory recovery. Frequent~ this could be observed wi thin 
the first 30 days of wounding. Fourteen percent of these palsies were 
in major mixed motor-sensory-nerve trunks. These were selectiveJ.;v abstracted 
for study. One hundl'e4 and fifty mixed peripheral. nerve trunks were selected 
because they showed no sign of recovery or were known to be parti~ or 
ccmq>let~ lacerated at the time of wound surgery. The majority of these 
nerve injuries had been closed in Vietnam and the failure rate with secondary 
wound closure in Vietnam was 4.6<1> and failure in secondary closure for 
Japan was~. Seventy-four percent were closed or heaJ.ed prior to admis­
sion. Fifty percent were caused by gunshot wounds and 5C/fo were caused by 
multiple fragment wounds. Two Sat~ night J)aJ.alea were seen and two 
long thoracic nerve palsies were seen after carrying heavy shoulder loads. 

B. Causalgia 

1. In this group of 150 nerve injuries there were 39 disabling 
nerve pain syndromes. This represents l~ of the recognized peripheral. 
injury. There were II cases of causalgia of the Weir-Mitchell type. This 
was 3.~, ap'proximat~ 1% higher than that observed in World War II. 
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These were all treated with sympathetic nerve blockade usuaJ.J.;y at least 
on three occasions. If nerve blockade produoed relief of pain and 
increased V&seuJ.arity in the extremity, the appropriate stellate or 
lUlD.ba.r ~thetio ga.ngl1on resection was perfomed. Relief of pain was 
ilIIIIIed1ate and ~ic in 85'1> of peripheraJ. nerve pain syndrOllleS. Free-
4aIl f1'CIl narcotic lledication and actin rehab1l1tative therapy couJ.d. 
then proceed. 

2. All ;patients had a diagnostic Md/or therapeutic g&Dgllon blockade 
usillg local anesthesia. This u~ was performed on three occasions 
and if the block indicated the pain syndraIe was interrupted, then the 
appropriate ~thectCllW" in the upper extremity was pert'omed. One pain 
syndrOIIIe subsided after repeated stellate blockade; this was in ulnar 
nerve of the elbow. One tibial nerve syndrome subsided at seven days 
spontaneously. The other cases underwent SyDUl&thectom.v with imIIIediate 
relief in all but three cases, one of which had m relief and one of 
which had 2~ relief. 

3. There were 12 other spontaneous nerve pains but not of the Weir­
Mitchell causalgia type. Ten of these underwent SyDUl&thectCllW" with 
iDlaedia'be relief of pain pemitting rehabilitation and ambulation. One 
patient responded to three successive stellate ganglion blockades. There 
were seven other cases of hyperesthesia or "over-response to touch." One 
required s;ympathecta.,y, one was evacuated still experiencing pain, one 
occurred following a chronic JaeUdomonas infection and a draining gunshot 
wottbd, one responded to nerve section for a lesion of seven years duration. 
others required SyDUl&thectom.v to pemit rehabilitation. The significant 
experience here 1s that d!.sabifng-nervepain syndromes can and should be 
managed in the offshore support hospitals successfully and earlier after 
injury before pain syndromes result in stiffened joints and psychologically 
depressed patients. 
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Acute 1pJ, PtJ1"re (lap!!!. §m!rience) 

!he treatDlent of 63 patients b7 d1al.J81s over the past four. years is 
described. 1teaults are broken down into the 1n1tial 28 IIOlIth period cblrillg 
Rleb 1J3 pat1ata required d1a~es. 8$ or1s1natins :rrom SEA. with a ~ 
survi.al rate and the last 20 month period consisting of 20 patients 
requirillg d1~ .. , 55i originating from SEA with a 6fJI, surn.al. Seven 
patients ba.a been ~.d periton~, distributed ~ 0Ter the 
entire period, primarily for "medical" causes of aeu:t;e renal failure. 

Breakdown into etiologic categories versus survival is as follows: 

Patieats ~ Mortality 

Trauma 31 78 

Malaria II 36 

Burns 7 86 

Miscellaneous 14 7 

Consideration of the early versus late experience shows a decrease of 
mortality fram 86 to ," in the traUlll&tic group, 100 to 67'{. in the burns 
and 15 to at. in the miscellaneous category. The curreat patient load in 
Japan appears stable at slightly over 1 patient per month as canpared to 
RVN which currently averages 3-5 pa.tients per month requirillg dialysis. 
The llUIDber of patients conceivably salvageable by dialyses but referred 
"too late" bas decreased fran 7 in the first two years to zero in the last 
two years. 

Of the last 2J. patients diaJ.ysed, the serum bilirubin was elevated 
in 13 of whan 5 had readily expla1nable causes as determined from asso­
ciated clinical findings. Serum tra.nsaminases and alkaline phosphatases 
reflected diverse but usually abnormal values in the remainder. Depression 
of the prothrombin time was more frequent and !IIl.rked than expected. 
Patients are being routinely investigated in search of a common denominator 
although at present it appears there are multiple etiologies • 

Army Medical Research in Vietnam 

Studies carr~ed out during the past year by the TraUlll& Study Section 
of the US Arrrq Medical Research Team (WRAIR) Vietnam have been largely of 
a descriptive nature. ItIvest1gation has shown that troops in Vietnam are 
lenerally somewhat dehydrated prior to injury and that resuscitation efforts 
should take this into account. Most patients who had been hypotensive and 
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were treate« at one ot the surgical. hospitals were f'ound to have a persist­
ent decrease in the red cell mass in the postoperative period lasting over 
.everal 4a;yll. ~8 re4 cell MBS decrease JIIII.T be accentuated at the time 
of edsDa rll.orpI;ion and theref'ore be tsrporall¥ related to ma",im!lm post­
operative blood vol.uJne. :Blood volume chanSe8 tollow1ng traumatic blood 
loss a.re associate« with a proportional decrease in extracellulAr f'luid. 

M'B.n:1 patients with traUlllatic inJuries were found to have hypoxemia, 
trequllnt~ ot unexpected severity. A no:rmal or elevated pH (resPiratory 
alkalosis) was a cOlllDOn f'1nd1ng. Acidosis was seen in those patients who 
ware hypotensive f'or a prolonged period of' time. 

Clotting studies have shown intraoperative and ear~ postoperative 
depression of several factors wh:lch are best correlated with adminis­
tration ot "banked" blood. Subsequent changes are in a direction of' 
repletiOJ1 with dai~ fluctuations during the first several postoperative 
days. 

Use of the cys.noaC17late "tissue glue" has continued in selected 
cases. In IIIOst instances it has been applied to the liver or lddney 
but it has been usefUl in some large soft tissue wounds in which uncon­
trollable oosing was encountered. 

It would seem that investigative ef'tort within Vietnam would be most 
ad'Yante&eoua~ directed toward surgical problems which exist within the 
theatre. PulJIoIIIU7 inlI1Jfficiency, sepsis, and upper GI bleeding ccmprise 
the three .,.t cOlSOn causes of' death in the later (beJOnd 5 days) post-op 
period. These then would BeEm to be the most fruitfUl areas tor study. 

PulmoIllU7 f'unction is being investigated at our unit in serious~ 
inJured patients. In two patients with ~ contusion studied recent~, 
both were tound to have sign1f'icant (20~) ph{"iologic shunts while 
breathing l~ oxygen. In both patients these shunts" essentiall¥ 
disappeared with ventilatory assistance. 

Such pulmonary changes are being correlated with alterations in 
cardiac output, blood volume and ECF volume. studies to delineate pulmo­
nar,r changes associated with systemic sepsis, to describe gastric acid 
secretion, and to correlate the response of an administered f'luid load 
with "f'ullness" of'the vascular tree and "trans capillary" movement of' 
f'luid in patients with systemic sepsis are projected f'or the near future • 


