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Introduction

The german medical corps participated from
Mai 1992 till November 1993 in the UNTAC mission
of the United Nations in Cambodia. UNTAC stands
for United Nations Transitory Authority Cambodia.
During a period of 18 month german medical officers
and corps men provided hospital medical care for
the UN-personnel in Cambodia in the UN-hospital
Phnom Penh. Furthermore humanitarian and medical
aid was given to cambodian civilians.

Between April 1993 and July 1993 40 UN-soldiers
and 81 cambodian civilians got wounded by military
weapons and received surgical treatment by the sur-
gical team of the UN-hospital Phnom Penh. Eight
UN-soldiers got killed in action or died of their
wounds.

The war injuries were caused by automatic pistols,
assault rifles with "high velocity" ammunition (AK 47
Kalaschnikow), land mines, handgrenades, artillery
shells, antitank weapons (RPG 7) and firebombs (molo-
tow cocktail). Most common were wounds caused
by "low and high velocity" projectiles, multiple wounds
inflicted by shrapnel, traumatic amputation caused
by land mines and burns.

This report describes the surgical management of
diferent war injuries in 121 patients under the special
aspect of the UN hospital Phnom Penh, Cambodia.

Anatomy of injuries

Extremity wounds

In the group of the 121 war injured patients
peripheral extremity lesions were the most common
lesions. These lesions were often extensive and soft
tissue damage was quite often associated with bony and
vascular lesions.

The land mine explosion caused multiple injuries to
the lower extremity by fragments. The blast effect often
resulted in a traumatic limb amputation with massive
hemorrhage and soft tissue destruction of both legs.

Extremity wounds by "low velocity" bullets caused
a direct soft tissue perforation with minimal destructive
effects in the immediate path. Bone was simply
fractured by the impact of a low velocity bullet.
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Uvod

Némecka zdravotnickd sluzba se zuCastnila mise
Spojenych narodi UNTAC v Kambodzi od kvétna
1992 do listopadu 1993 (UNTAC neboli do¢asna sprava
Spojenych narodi). Béhem 18 mésicli némecti vojensti
lékafi a distojnici zdravotnické sluzby poskytovali
lékafskou péei pfislusnikiim Spojenych narodi v Kam-
bodzi v nemocnici Spojenych narodi Phnom Penh.
Navic humanitirni a lékafska pomoc byla poskytovana
kambodzskym civilistim.

Bé&hem dubna a &ervna 1993 bylo zranéno 40 vojaki
Spojenych narodi a 81 kambodzskych civilisti vojens-
kymi zbranémi a tym chirurgii v nemocnici Spojenych
narodi Phnom Penh jim poskytl chirurgickou létbu.
Osm vojakii Spojenych narodi bylo zabito v boji nebo
zemielo nisledkem poranéni.

Viale¢nd poranéni byla zpisobena automatickymi
pistolemi, utoénymi puskami s rychle leticimi stelami
(AK 47 Kalaschnikow), pozemnimi minami. ru¢nimi
granaty, dé&lostieleckymi grandty, protitankovymi
zbranémi (RPG 67) a palebnymi pumami (molotow
cocktail). Nejbéznéjdi byla poranéni zpisobena
pomalymi a rychlymi stfelami, mnohotetna poranéni
Srapnely, traumatické amputace vyvolané pozemnimi
minami a popaleniny. ‘

Tento ¢lanek popisuje chirurgickou lécbu jednotli-
vych vale¢nych poranéni u 121 pacienti v nemocnici
Spojenych narodi Phnom Penh v Kambodzi.

Anatomie poranéni

Konéetinova poranéni

Ve skuping 121 pacientii s véale¢nymi poranénimi
byly nejéastéj$§imi 1ézemi periferni poranéni kondetin.
Tyto léze byly &asto rozsahlé a poskozeni mékké tkané
bylo &asto doprovazeno poranénim kosti a cév.

Vybuch miny zpisobil mnohoetna poranéni dolnich
konéetin stfepinami. Tlakova vina méla ¢asto za nasle-
dek traumatickou amputaci kondetiny s masivnim krva-
cenim a poskozenim obou koncetin.

Poranéni konéetin pomalu leticimi stfelami zpiso-
bilo ptfimou perforaci mékké tkdné s minimalnimi
destruktivnimi G¢inky v bezprostfedni draze. Doslo
k jednoduché zlomeniné vlivem pomalych stiel.
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"High velocity” bullets like AK 47 Kalaschnikow
caused complex injuries with massive destructive
effects in their immediate path. The release of kinetic
energy caused sevére- expansion and cavitation
of tissue. Bone was shattered by the bullets impact and
bone fragments acted as secondary, jagged missiles.

Abdomen

14 patients with perforating or penetrating abdomi-
nal gunshot wounds by "low and high velocity" bullets
underwent abdominal exploration. At exploration
penetrating or perforating lesions of stomach, small
bowl, colon ascendes, colon transversum, spleen, liver
and diaphragm were found and repaired.

Two patients died of massive hemorrhage due
to perforating injuries of liver and aorta abdominalis
caused by "high velocity" bullets. All patients under-
went primary abdominal exploration not later then two
hours after the injury.

Chest wounds

Penetrating and perforating chest wounds were
caused by "low velocity" pistol bullets, "high velocity"
bullets that caused intrathoracal damage, fragments
from handgrenades and anti tank weapons and
self-made steel arrows.

All patients with chest wounds developed a hemo-
pneumothorax that necessitated immediate treatment
with a chest tube thoracostomy.

Cranio-facial wounds and burns

Cranio-facial fragment wounds derived from
exploding mines and grenades. The major cause of
immediate death in patients with perforating head
wounds by high velocity bullets was severe diffus brain
damage.

Severe second and third degree flame burn injuries
were caused by firebombs ("molotow cocktail") which
were used in fights among cambodian civilians or
among cambodian and vietnamese civilians.

‘Surgical Management

Extremity wounds

In civilian life accidents may result in crushing
or avulsion injuries of the limbs requiring amputation.
Such amputations are performed at the lowest possible
level that provides adequate viable tissue in the limb.
In contrast traumatic amputation following a land mine
explosion may be segmental with extensive soft tissue
damage proximal of the traumatic amputation.
The contralateral limb may be affected too by the blast
wind of the mine explosion and can show extensive soft
tissue damage. The level of amputation in a traumatic
amputation wound has to be proximal of the ampu-
tation wound in viable tissue to minimize the risk
of infection. The "fish-mouth" amputation incision
allows to form a musculo-cutaneous flap that provides

Rychle letici stfely, jako AK 47 Kalaschnikow,
zplisobily komplexni poran&ni s rozsihlymi destruk-
tivnimi udinky v bezprostfedni drdze. Uvolnéna kine-
tickd energie zpusobila t&Zkou expanzi a kavitaci tkang.
Kost byla roztfi$téna u¢inkem projektili a ulomky kosti
pusobily jako sekundarni ozubené projektily.

BFicho

14 pacienti s perforujicimi nebo penetrujicimi abdo-
mindlnimi stfelnymi poranénimi zpisobenymi pomaly-
mi a rychlymi stfelami se podrobilo abdomindlni revizi.
Pii vysetfeni byly zjistény a reparovany penetrujici nebo
perforujici 1éze Zaludku, tenkého stfeva, vzestupného
a pfi¢ného traéniku, sleziny, jater a diafragmatu.

Dva pacienti zemfeli nasledkem masivniho krvéaceni
v disledku perforujiciho poranéni jater a abdominalni
aorty zplisobeného rychlymi stfelami. Vsichni pacienti
podstoupili primarni vySetfeni bficha do dvou hodin
po poranéni.

Poranéni hrudniku

Penetrujici a perforujici poranéni hrudniku zpisobo-
valy pomalé projektily z pistole, rychlé projektily mély
za nasledek intratorakalni po¥kozeni stfepinami z ruc-
nich graniti a protitankovych zbrani a amatérsky
vyrobenych ocelovych hroti.

U vsech pacientii s poranénim hrudniku se vyvinul
hemopneumotorax, ktery si vyzidal neodkladnou lé¢bu
torakostomii pomoci hrudniho katétru.

Poranéni lebky, obli¢efe a popdleniny

Poranéni lebky a obli¢eje byla zpiisobena stiepinami
z explodujicich min a grandti. Hlavni pficinou
okamzité smrti pacientd s perforujicimi poranénimi
hlavy rychle leticimi stfelami byla tézka difuzni
poskozeni mozku.

Té&Zké popaleniny 2. a 3. stupné byly zpusobeny
zipalnymi bombami ("molotow cocktail"), které
pouzivali mezi sebou v bojich kambodziti civilisté
nebo kambodZ3ti a vietnamsti civilisté.

Chirurgické 1é¢ba

Poranéni koncetin

Nestésti v civilnim Zivoté mohou mit za nasledek
poranéni konéetin stladenim nebo utrZenim vyZadujici
amputaci. Tyto amputace se provadéji co nejniZe,
aby v konceting byla adekvitni Zivotaschopnd tkas.
Naopak traumatickd amputace po vybuchu miny mize
byt Castetnd s rozsdhlym poskozenim mékké tkané
proximalné od traumatické amputace. Kontralateralni
kontetina miiZe byt také ovlivnéna tlakovou vinou
v diisledku vybuchu miny a miiZe se projevit rozsahlé
poskozeni m&kké tkang. Vyse amputace u traumatické
amputace m4 byt proximidlng od amputovaného
poranéni v Zivotaschopné tkani, aby se sniZilo riziko
infekce na minimum. Incize pfi amputaci ve tvaru
"rybi huby" umoZiuje vytvofeni muskulokutinniho



ROCNIK LXIV, 1995, &, 1

VOJENSKE ZDRAVOTNICKE LISTY 35

a sufficient cover for the bone stump. After amputation
the stump must be left open, stump elevation and tight
bandaging decrease stump edema. If the stump appears
clean and the tissue viable, the stump is closed
by delayed primary suture after 6 to 8 days.

In our experience the surgical management of
"low velocity" gunshot injuries should be different
in contrast to "high velocity" gunshot injuries. The ba-
sic principles of treatment following a penetrating
or perforating "low velocity" bullet injury include debri-
dement of entry and exit wound, removal of foreign
bodies out of the missile track and open wound treat-
ment. It is not necessary to join entry and exit wound
and to open the missile track. The primary treatment
of open fractures caused by "low velocity" bullets
include open reduction and external fixation with
an unilateral monofixator.

A gunshot wound caused by a "high velocity" bullet
requires extensive muscle debridement, entry and exit
wound should be joined and the missile track laid open.
Isolated bone fragments should be removed, larger
fragments can be left in place and used as osteoblastic
grafts. Comminuted open fractures require the use
of external fixation. Fasciotomy should be performed
to prevent intracompartmental necrosis. Unfortunately,
the association of vascular lesion with bony and soft
tissue lesions often necessitates primary amputation.

Abdomen

The management of perforating or penetrating abdo-
minal gunshot and fragment wounds includes standard
resuscitative measures and exploratory laparotomy
through a paramedian vertical incision. At exploration
the first goal is to prevent exsanguination, so all viscera
must be examined for active bleeding.

A Type III or Type IV splen injury caused by a per-
forating "high velocity” missile could only be mana-
ged by splenectomy. "High velocity" fragments and
bullets cause massive liver destruction with extensive
and quite often lethal hemorrhage. Small bleeding
lacerations of the liver are controlled by suture ligation,
direct suture or fibrin glue. Drains are used to drain
blood, fluid and bile.

After hemorrhage control all hollow viscera must
be examined for perforations, including stomach,
bile ducts, bladder, small bowl, colon and rectum.
The entire small bowl is checked after delivery onto
the abdominal wall. The duodenum can be examined
after performing the Kocher maneuver. Gastric wounds
are usually perforating wounds. The stomach should
be mobilized by dividing the gastrocoloic ligament
in order to find the exit wound on the posterior stomach
surface. Stomach injuries can be repaired by debride-
ment and primary closure with a two layer suture.

Simple entry and exit wounds in the small bowl need
repair by debridement and primary closure. Resection
with primary end to end anastomosis is performed
in extensive small bowl destruction or multiple small
bowl wounds.

§tépu, ktery poskytuje dostatedny kryt pahylu.
Po amputaci se musi nechat pahyl nezakryty, elevace
pahylu a pevnid bandaZ snizuje otok pahylu. JestliZe
se objevi pahyl &isty a tkai Zivotaschopnda, pahyl
se uzavie pozdni primarni suturou po 6 az 8 dnech.

Podle nasich zku$enosti chirurgicka lécba poranéni
zplisobenych zbrandémi s pomalu leticimi stfclami
by mé&la byt odlidndg v porovnani s poranénimi
zplisobenymi rychle leticimi stfelami. Zasady léCby
penetrujicich nebo perforujicich poranéni zpiisobenych
pomalymi stfelami zahrnuji debridement v misté vstielu
a vystielu, vyjmuti cizich téles z ranného kanalu a 1é¢bu
oteviené rany. Neni nutné spojit ranu vstielu a vystfelu
a otevirat ranny kandl. Primarni lé¢ba otevienych
zlomenin zpiisobenych pomalymi a rychlymi stielami
zahrnuje otevienou redukci a vn&j8i fixaci jedno-
strannym monofixitorem.

Stfelné poranéni zpisobené rychlou stfelou vyZaduje
rozsahly svalovy debridement, misto vstielu a vystfelu
by mélo byt spojeno a ranny kanil obnaZen. Izolované
ulomky kosti by mély byt odstranény, vétSi ulomky
by se mély nechat na mist¢ a pouZit jako osteoblastické
§tépy. Oteviené zlomeniny s ulomkovitymi konci vyza-
duji vn&jsi fixaci. Méla by se provést fasciotomie, aby se
zabranilo nekréze uvnitf jednotlivych useku. BohuZel
kombinace vaskuldrniho pogkozeni s poranénimi kosti
a mékkych tkani ¢asto vyzaduji primarni amputaci.

BFicho

Létba perforujicich a penetrujicich stfelnych
a stiepinovych poranéni bficha zahrnuje standardni
resuscitaéni opatfeni a explorativni laparotomii para-
medialnim vertikalnim fezem. Prvnim ukolem pfi
revizi je predejit vykrvaceni, takze musi byt zrevi-
dovana celd dutina bfi$ni a vylouCeno aktivni krvaceni.

Poranéni sleziny typu III nebo IV zplisobené
perforujicimi rychlymi projektily by se mohla 1&Cit
pouze splencktomii. Rychlé stfepiny nebo projektily
zpusobuji rozsihlou destrukci jater s masivnim a dosti
tasto s letdlnim krvacenim. Men$i krvacejici trhliny
jater jsou kontrolovany $itim ligaturou, pfimym stehem
nebo fibrinovym lepidlem. Drény se pouZivaji ke dre-
nazi krve, tekutin a Zluce.

Po revizi krvaceni se musi zkontrolovat celd dutina
bfisni, zda nedoslo k perforaci Zaludku, ZluCovodu,
tenkého stfeva, traéniku a rekta. Celé tenké stfevo
je revidovdno vysunovinim smérem k bfidni sténé.
Dvanicternik se miiZe revidovat pfi pouZiti Kocherova
manévru. Porangni Zaludku jsou obvykle perforujici
rany. Zaludek by se mé&l zmobilizovat rozd&lenim
gastrokoloické ligamentury, aby se nasla vystupni rdna
na zadni sténé Zaludku. Poranéni Zaludku mohou byt
reparovana debridementem a uzdvérem primarnim
stehem ve dvou vrstvach.

Jednoduché vstupni a vystupni poranéni tenkého
stfeva potfebuji ofetfeni debridementem a primarnim
uzivérem. Resekce primdrni anastom6zou konec
ke konci se provadi pfi rozsihlé devastaci tenkého
stfeva nebo u mnohocetnych poran&ni tenkého stieva.



36 VOJENSKE ZDRAVOTNICKE LISTY

ROCNIK LXIV, 1995, & 1

Small lesions in the colon are debrided and closed
by primary suture. In cambodian civilians the treatment
of larger colon wounds included resection and primary
anastomosis without colostomy. This approach cannot
be addressed satisfactorily without discussion of the
long term physical consequences of colostomy in the
group of cambodian civilians. Because of a practically
non existing public health system in Cambodia there
is no possibility for civilian stoma patients to get a co-
lostomy closure. For this reason we managed colon
injuries in cambodian civilians with primary repair,
avoiding colostomy and subsequent takedown, if it was
judged safe to do so. There was no suture line leak
in this group of patients with primary colon repair.

Chest wounds

Patients with perforating or penetrating chest
wounds caused by "low or high velocity" bullets or frag-
ments show a hemothorax or hemopneumothorax,
requiring a tube thoracostomy to reduce a pneu-
mothorax and to drain a hemothorax. A thoracic
exploration through a antero-lateral thoracotomy
is indicated if inital blood drainage from the chest tube
is over 1500 ml during the first hour with continued
drainage of over 200 ml/h for the next two to three
hours. A continued air leak and inability to expand
the lung despite the use of a suction pump necessitates
a thoracic exploration.

Intrathoracic bullets and missiles fragments are
removed over a small antero-lateral thoracotomie.
One UN soldier with bullet fragments from a AK 47
Kalaschnikow in the mediastinum was evacuated
to the central military hospital of the german army
in Koblenz, Germany, for thoracotomy and removal
of the foreign bodies in the mediastinum.

Granio-facial wounds

Soft tissue injuries of the face caused by multiple
small penetrating wounds following a land mine
explosion require debridement with minimal excision
of the available skin. Eye surgery can be delayed
to allow treatment of facial wounds and fractures.
Fractures of mandible and maxilla are treated by oral
surgeons.

All perforating "high velocity” gunshot wounds
of the head seen in Cambodia caused a massive brain
destruction and were lethal. A 13-year-old cambodian
girl survived a penetrating head wound caused by
a AK 47 Kalaschnikow bullet.

Conclusion

Many of the 121 war injured patients in Cambodia
were multiple trauma patients with injuries of extre-
mities, chest, abdomen and head. These patients
require immediate surgical treatment and intensive
care. The military surgeon must be the best trained
surgeon and should be able to handle wounds of the

Malé léze traéniku jsou wvyliStény a uzavieny
primarnim stechem. U kambodZskych civilisti byla
lé¢ena vétsi poranéni kolon véetné resekce a primérni
anastomézy bez kolostomie. Tento pfistup nemiZe
byt uspésny bez projednani dlouhodobych fyzickych
dusledki ve skupiné kambodZskych civilisti. ProtoZe
prakticky neexistuje v KambodZi systém vefejného
zdravotnictvi, civilnim pacientim nemiiZe byt proveden
uzavér kolostomie. Z t&chto diivodi jsme 1é¢ili poranéni
kolon u kambodZskych civilisti primarni reparaci bez
kolostomie a naslednym zanofenim, kdyZ bylo zvaZeno,
Ze to je takto bezpetné. V této skuping pacientd s pri-
marnim o3etfenim kolona nedo$lo k prosakovani podél
stehu.

Poranéni hrudniku

U pacienti s perforujicimi nebo penetrujicimi
poranénimi hrudniku zptisobenymi pomalymi nebo
rychlymi stfelami nebo stfepinami se objevuje hemoto-
rax nebo hemopneumotorax vyZzadujici torakostomii,
aby se zamezilo pneumotoraxu a drénoval se hemo-
torax. Revize hrudniku anterolaterdlni torakotomii
je indikovéna, jestlize potatetni drenaz krve z hrudniho
drénu je vét§i nez 1500 ml b&hem prvni hodiny
s kontinudlni drendZ pfes 200 ml/h dalsi dvé aZ tfi
hodiny. Pokratujici unikidni vzduchu a neschopnost
roztaZeni plic i pfes pouZiti saci pumpy vyZaduje revizi
hrudniku.

Intratorakdlni stfely a stfepiny projektili jsou od-
stranény pomoci malé anterolaterdlni torakotomie.
Jeden vojak Spojenych narodii se stfepinami projektili
z AK 47 Kalaschnikow v mediastinu byl evakuovan
do Ustfedni vojenské nemocnice némecké armady
v Koblenzi v Némecku pro torakotomii a vyjmuti cizich
téles z mediastina.

Poranéni lebky a obliceje

Poranéni mékkych tkini obli¢eje zptisobend mnoho-
Cetnymi penetrujicimi poranénimi po vybuchu miny
vyzaduji debridement s minimalni excizi existujici
kiize. Chirurgie oka miZe byt odloZena, aby bylo mozné
1é¢it obli¢ejova poranéni a fraktury. Fraktury mandi-
buly a maxily oSetfuji chirurgiéti stomatologové.

Vsechna perforujici stfelna poranéni hlavy zpi-
sobena rychlymi stfelami v KambodZ zpuisobila
rozsahlou devastaci mozku a byla smrtelna. Tfinactileta
kambodzska divka piezila penetrujici poranéni hlavy
zpusobené stielou AK 47 Kalaschnikow.

Zavér

Mnoho pfipadi ze 121 pacienti v Kambodz
s vileénymi poranénimi byla mnoholetnd traumata
s poranénimi konéetin, hrudniku, bficha a hlavy.
Tito pacienti vyZaduji okamZitou chirurgickou Ié¢bu
aintenzivni pé&i. Vojensky chirurg musi byt vysoce
erudovany a mél by byt schopen zvladnout poranéni
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extremities, chest wounds, abdominal wounds, cra- konéetin, hrudniku, bficha, lebky, oblieje a popé-
nio-facial wounds and burn injuries. leniny.

Prelozila E. Drahokoupilova
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