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Laparotomy For Abdominal Injuries: Role Of Clinical
Assessment In The Evaluation Of An Injured Abdomen

GONGAL, D.N.*
DEVKOTA, U. P.**

SUMMARY
A series of 30 patients undergoing laparotomy for abdminal igjuries

at Bir Hospital is reported. Road traffic acci_dént accounted for 509%, of the
injui‘ies, and rare casss of goring by bullock still being seen. 70%; of the cases "
we.e blunt abdominal injuries. , A S . |
There were 2 deaths (6.6%), both being due to diagnostic delay and.
delayed surgical intervention. The diagnostic delay was due to multiple
injuries and cranioczrebral trauma obscuring the signs of sbdominal injuries.
Abdominal evaluation of the pati:nt was limited to a thorough and repeated
clinical examination. Radiological evidence of free intraperitoneal air, asa .
guide to intestinal perforation, was unreliable as it gave high rate of false
negative results. Retroperitoneal haematoma was a baffling problem, where
even the diagnostic peritoneal lavage would not have reduced negative
explorations. With a negative lapartotomy of 16.9%, and mortality of 6.6% it
is advocated that cxplératibn is safer than delayed ' treatment, It is also’
stressed that clinical awareness is more important than any diagnostic aid.
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INTRODUCTION

Management of abdominal injurics taxes the judgement and skill of a surgical
team. While the indications for surgery in penetrating abdominal injuries, is most of the
times, evident,; it is the closed abdominal injuries that poses the greatest diagnostic
problem Delaym surgery progressively decreases the chance of recovery of a patient with
an internal'bléed ‘or'a hollow* viscus® pr,rfc:ratlon The “main problcm for the clinictan in
the diagnosis of blunt abdominal mJury s to make a decision as to laparotomy in the

presence of minimal abdominal symptoms or signs. Ancillary investigafions may be of

little help.. Aortogréphy-and...selecti.ve_ coeliac__arteriography,..._isotope . scanning..and...

ultrasonography are a few recent developmient 'in" this field but in the acute eases these
piGLeduies are of less -usc and- should not delay- laparotomy which is therapeutic as well
as diagnostic. The four quadrant tap or the diagnostic psritoneal lavage have their
advocates.” The recovery ofheavily blood-tinged fluid or fluid containing bile or bowel
contents is clearly a positive ﬁndmg of valve, but many are less he]jpy about the
mtcrpretatlon of negative tap; does this exclude a serious upper abdominal injury ? (Lord
Smlth l978) Thus “the value of a careful chmcal assessmént of thé patient’ catimot be
over emphasized. Tn doubtful cases it is worth per(ormmg*'a'fcw negative” explorations
thal’to "wdit“for ‘the” cleat-ciit *inllicatidns for - sufgéry by which time-it may "be too
late 1o’ salvage the patient.

In' this paper we' répoit’ a” serids” of ¢ 30° patiets ‘who - uaderwent surgery- for’
abdominal injiries ThE ‘falladies” of ‘viriolis ' diagnostic aldé hivé betd: discussed and'the
rolé of clitiical' asséssment i the evaluatidi of ati‘injured-abdomedis stressed.

. CLINICAL MATERIAL
Patients

A total of 30 patients underwent laparatomy for abdominal iﬁjurics at Bir

Hospital, Kathmandu, during a period of 2} years from July 1979 to January 1982. Of

these patlcnts 26 were males and 4 females, male: female sex ratio of 6.5:1. Thc mean

.are was 23 years + L 8years The age distribution is shown in Fig. 1,
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Fig |- Age incidence of the present series

Diggnosis
A detailed history about the nature of the injury and a thorough clinical examination
was donc in all the patients. A careful search was made to find out any associated injury of
the head, chest and .the limbs, and the priority of treatment. determined in their presence.
Three patients with pneumothorax had ‘tubs thoracostomy and under water-seal drain put
before surgery for abdominal injury was considered. o
Routine haematc’ologic'ai investigation (Total and Differential W. B. C, Count,
Haematocreit) and plain Skiagram of the abdomen in erect position was done in all the
- patients with blunt injuries and in.most of the patients with penetrating injuries. . Skiagram of
ther parts of the body, was also done.in patigats with multple injuries. A fqur; Quadtan tap

[

..with false negative result.was found in tow patieats, hence the proce ‘ure, was . .abandonéd, ]

-diagnostic peritoneal lavage was not done iz any case, Gastrografin meal X-Ray .was done In
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one case to confirm rhe prerence of diaphragmatic tear and inlrathoracic herniation of the
bowel.

All cases of bullet injuries were explored. Surgical exploration was considered in  other
peoetrating abdominal irjuries when there was evisceration of the bowel, evidence of

peritoneal tear or internal injury. In closed injuries laparotomy was embarked upon when
there was evidence of internal haemorrhage or peritoneal irritation.

Resuscitation was attempted in all the cases bcfo’re‘ undertaking surgery. Except in a
case of splenic rupture where the patieat did not sbow s1gns of improvement in spite of a

massive transfusion, hzm>dynamic stabilization of. tbe p’ltleﬂl was clearly a priority.

RESULTS Sl :
The causes of injury is showa in Eable I. T(ﬁ_ﬂfi_é jé;}:ident accounts for 50% of the
cases. Mast of the cases of fall were brought from_‘ru'ral,‘é;'eﬁs of the country. Of the missile

injuries, one was suicidal and ope accidental ip a child, - | -~

. TABLE [
CAUSES OF INJURY

No. of cases.

Traffic Accident ' L .18
Fall - 6
Migsile . - 4
Stab _ 3
Gored by a bullock - 1
Injury by a falling o.bject ‘ - ]
Total - 30

The type of injury is listed in Table IL-70% of ‘the cases were closed abdominal

"'iﬂj;ll'l‘ies' “Table IT! shows theifrequsndyof viscera “involved.” Smiall “infestinal’ 'pérforation” or

‘aceration is the commonest (18.7%) followzd by splcmc rizpture (15 6%) and livér
-mjury(l25/) :
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TABLE 11
TYPES OF INJURIES

1. Closed
- 21
il. Penetrating - 9
ay Stab - 3
b} Gunshot - 4
¢) Goring - 1 -
d) Pierced by sharp wooden piece - 1
TABLE Il
VISCERA INVOLVED
No. of cases _ Percentage
Smallintestine - 6 - 18.7
Spleen - 5 - 15.9
Liver - 4 - 12.5
Large intestine - 2 - 6.2
Evisceration of ileum - Z - 6.2
Stomach - 1 - 3.1
Diaphragm - l - 3.1
Mesentery - 1 - 3.1
Kidney - i - 3.1
Pancreas - ! - 3.1
Intraperioneal bleeding - 4 - . 12.5
i. Source not found - 1
ii. Superlor epigastric artery bleeding
(Stab wound) - 1
iii. Leak from retroperitoneal haematoma
{(with fracture pelvis) : - 2
Retroperitoncal haematoma alone ~ 4 - 12,5
Tatal - 32

Note : One patient had a splenic rupture, lacerated pancreatic tail and injured left kidney.
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Table TV shows thé associated injuries that complicated the picture. 8 patients (26.7 %)

had associated injurics. Significant cranio-cerebral trauma was cncountered in 4 patients

(13.3%). Severe chest injury with pneumothorax requiring tube thoracostomy and water-seal

drain was scen in 3 patients. Except one patient, who had pneumothorax, fracture selvis with -

central dislocation of the hip and extensive retroperitoneal haematoma \uth signlficant

intraperitoneal leak, rest of tye patients with chest injury had associated upper abdominal

injury,
TABLE 1V
ASSOCIATED INJURIES
1. Head injuries - 4
2. Chest injury with poneumothorax - 3
3. Multiple long bone fractures " - 1
4. Fracture Pelvis - 2
. T

able V shows the type of surgical procedure carried out. Six cases of small intestinal
laceration or perforation were repaired. Primary closure without a proximal colostomy was
domne in a case of bullet i injury of the transverse colon. Right hemicolectomy was done for a
case of perforting injury of the hepatic flexure. A case of mesenteric tear of over 5 cm length
necessiated resection and anastomosis of the ileum. Haemostasis could be achieved'in ali

liver injuries either by simple suturing or by suturing over gel foam. The tear of the left dome

of the diaphrgm was repaired with nonabsorbable suture material through a thoracic
approach.

TABLE V
OPERATION PERFORMED

1. Splenectomy ’ -

wn

2. Repair of intestinal perforation -

-J

Small intestine - 6
Large intestine - 1
Resection and anastomosis of ileum i -
4. :Right hemicolectomy T - L
Suturing of the injured liver~ -
Stab -
. Bnllet -
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6-. Répair of diaphragmatic tear ~ 1
7. Repair of lacerated stomach - 1
8 .Clcaning of rhe eviscerated bowel and repair of the abdominal wall - 2
9. Suturing of kidney laceration over gel foam - 1
10. Cleaning of the intraperitoneal hazmatoma - 4
(Bleeding Superior epigastric artery ligation - 1)
1. Retroperitoneal haemaroma - 4
- Scases (16.6%

Negative exploration

Negative TLaparotomy
An operation was considered to be a “Negative Laparotomy’ where no visceral lesion

require | repalr, or if the peiitoneal cavity cantained less than 250 ml. of blood without

evidence of continuing
expanding, nor pulsating was atso considered 2 negative laparotomy. The 4 setroperitoneal

haemorrhage. A retroperitoneal haematloma that was neither

haematomas and a small intraperitoneal hacmatoma with unidentified source were considered
negative explorations. Thus 5 ceses (16.6 %) of negative laparotomy was performed in this

series.

Mortality

There were 2 beaths in the presnt serics, a mortality of 6. 6%. Both of these patients
were transferred to this hospital 48 hours after the injury. One of the patients was a lady
with multiple long hone fractares, head injury and splenic rupture. The splenic rupture had
been missed by those attending the patient earlier until the patient arrived to this hospital
i a state of profound shock. Splenectomy was donc afler aliempting enthusiatic resuscitative
measures. The patient died of dcute renal shut-down on the third post-operative
day, as a result of prolongzd shock. The other wasa diabetic patient with bullet iniury of
the chest and liver, attempt at removal of the bullet through a thoracoabdomiual approach

(ailed. The patient succumbed to acute renal failure.

DISCUSSION
Khatry and Gongal (1975) have reported 27 caser of laparotomies for abdominal
injuries in Bir Hospital over a period of 15 years. The present series of 30 cases in

2} years pzriod clearly  shows the rising incidence of abdominal trauma
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-in this country. This 1nay be part of an overall rise in the mc1dence of trauma con.
tributed largely by road traffic accident (50%). The sex ratio and age mmdencc in thig

series are similar to thase of Bolton et al, two-thirds of ths patients beind in thejr

second or third decade,

Mandatory laparotomy has bzen the accepted practicz for pznetrating abdominal
wounds for many years. With careful observation and selective surgery. Thavendran et al
(1978) have been able to report a negative laparotomy of only 10.0% in their series,

Though we had a smalier sample. negative exploration was not encountered in any
Penetrating injuries.

Blunt abdominal trauma is a dtfficult problem’to diagnose Apart from the clini-
cal criteria of internal haemorrhage and evidence of peritoneal irritation we could not
put much reliance on other diagnostic aids. Though the accuracy of needle aspiration
by the method of four quadrant tap has been reported as 809 (Matsuemoto et al 1978)
we had faise negative results in both the cases we tried. The, overall accuracy of a diagnostic
peritoneal lavage is reported as 97% (William Gill et at 1975) and the advecates of this
procebure heve gone to the extent of relying almost entirelyon it William Gillet at (1975)in

their series of 299 patients with positive lavage result that underwent exploratory laparotomy
have found 89%, to have significant intra-abdominal trauma requiring a surgical procedure, 8%

with trauma requring no surical procedure and 3% without any abnormality These authors

believe that retroperitoneal hacmatomas almost always stain the lavage fiuid even though

covered by intact peritoneum. Olsen and Hildreth (1971) also share the same idea that trauma-

to the retroperitonea! space can never be excluded with certainty by abdominal lavage, As it
has alrcady been mentinned, retropritoneal haematoma has been a baffling problem in our
experience. constituting 4 out of 5 negative laparotomies in the present serics. Retroperitoceal
haematoma can present with features of eithir hypovolaemia or of hollow viseus injury such as
progressively increasing distersion and diminishing bowel sound. Thus we believe that none
of these diagnastic aids couid havs hzlpzd us rsdu-:e. the incidence of negative exploration in’
our serics. We are not discouragad by a nzgativs laparotomy rate of 16.6% » which is compara

ble to r:sults published from abroad (Table VI).
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TABLE VI
NEGATIVE LAPAROTOMY RATE COMPARED

Authors Percentage
Michael et al (1974) 17
William Gill et al (1975) (Guided by pertitoneal lavage) 11
Johnston et al {197€) 14
Preesent Sries (1982} 16.6

Plain skiagram of the abdomen in crect po;ture to see gas under the right dome of the
diaphragm in hollow viscus perforation, is a common practice. In the present series, such
skiagram failed to show frce intraperitoneal airin both the cases of small intestinal rupture
due to blunt trauma. Michacl et al (1974) have reported 100% false negative and Evans (1973},
66 % fulse negative X-ray results in their cases of traumatic small intestinal rupture. Hence,

routine X-ray film is of no value even in the diagnosis of hollow viscus-perforation.

MORTALITY RATE COMPARED

Authors Mortalit
Bolton et al (1973) 14
Michael et al (1974) 638
Present series (1982) . 6.6%

The overall mortality of 6.6% is  comparable to 6% of Michaelct al and 14% of . .-
Bolton et al. As poioted out earlier, one of the fatal cases in ous series had the diagnosis -
made very late and in botli cases the surgical intervention was considerably delayed. Williams :
and Zollinger (1959) had long recogeised diagnostic delay asa major factor reaponsible for
increased mortaliy in blunt abdominal trauma. Sometimss extra abdominal injury; specially -
craniocercbral trauma. may obscure the signs of peritoneal irritation = and causes considerable -
delay in diagnosis if the clinician is not aware of it. If a patient w.th head injury has signs
of hypovolemia one should always look for evidence of chest and abdominal injury, because
head injury alone can never cause shock {Walt, 1989). Mortality rate rises with combined

injuries of the abdomen, head and chest. 2

Liver Injury

Casereport;

M. Y. a 19 year old male was scen in the casualty on 16/2/81, ten hours after a traffic accident outside
the city. He was in a state of ssvere shozk with an unrezordabl: bloob pressure, rapid thready pulse and exteeme

pallor. The abdomen was distended with generalised tendernsss and guarding, maximnal ovar the right hypechon-
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drium. Tmmediate transfusion with 3 units of blood, plasma volume expanders and crystalloids was initiated.
active blesding from an

Laparotomy 2 hours later reveated 2 1/2 litres of blood ia the paritonsal cavity with

extensive deep steliate laceration on the superolateral surface of the right lobe of the liver. The laparctomy incision

it chest through the eighth intercostal space. Division of the right dome of the diaphragm

was extended into thz rig
anaged

hz injury. There was catastrophic fall of bload pressare after laparotomy. It was m
the liver

gave direct access (O ¢
of blaod and temporay packing of the wound. Loose pieces of

by rapid trans[‘usnon of additional two units
as drained witha

ha=mostasis was achieved by suturing over gel foam. The wownd W
was repaired with nonabsorbable suture material and thechesl was clo
d pressure of }20/80mm

of Hg. and pulsz rate of 100/min. The patient mads a steady postoperative progress. Fluroscopy on the 10th
stained fluid

tissue was removed and |
sed after

corrugated drain. The diapiragm
putung an under watsr-seal drain. At the end of the operation the patient bad a stable bloo

N::lle aspiration revealed it to be bile

post-operative day showz1 evidznes of suhphreniz collzstoa. N
ss1si313aal atoial of 1503ce. of the fluid

with liver cell debris. Repzated nesdie asnication was dorson sz o

was aspirated. The collestion evzatually * stappad and ths  patiznt was back to his work ons month after the

accident

Tuis case represents an exsanguinating intra abdominal haemorrhage due to liver
injury. Tt is well knowa in such injuries that relief of abdominal tamponde first by anaesthetic

ageats and then by the actual laparotomy caa bz followed by a torrential haemorrhage 11,

Hence-adequate precaution should be taken to manage this catastrephe. Various methods have

been practised to control bleeding from an injured liver. The packing of the wound except for
temporary control of bleeding intraoperatively or during transport to a major centre has been
largely abandoned 3. If suturing of the wound fails to achieve haemostasis, lobar dearterialization
5 or hepatic lobectamy 21 have to bs considered, The overall morlality for closed liver injury
is about 30% (Faris I. B. et al 1973). Little and Williams ¢1969) with as,rict regimen of
resuscitation, early laparotomy, defenitive haemostasis. resection of devitalized tissue.and

bile duct decompression were able to reduce the moriality rate in closed lived - injuries

from 48% to 19%

The accepted method of treatment for traumatic rupture of the spleen is Splensctomy.
sapiis  after splencctomy in children. conservative

To 1vaid th: problem of overwh:lming
e been tried by some. In the present series

treatment such as repair of the ruptured spleen hav

splenectomy was done in all the cases.

Out of the two colonicinjury, right bemicolectomy was done for a case of hepatic

ﬂexufc injury, and primary closure withouta proximal colostomy was done for a case of bullet -
mJury of the transverse colon. Kirkpatrick et al {1975) have suggest

a solitary injury of the proximal colon il gross peritoneal contamination in absent.

19} INIMA June-April (1982)
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In all cases «f kidney injury intravencus pyelography should he‘done at the earliest
oppostunity  to establish  the  presence and general state of the contralateral kidney,
In addition it gives some indication of the extent of the renal injury and the size of
the renal hagmatoma I the information from the intrvenous pyclogram is unsatisfactory
a retrograde pyclogram or bztter a renai angiogram may be performed. In one case of multiple
abdominal organ injury we have encountered 2 cas: of renal hilum laceration without
involvement of the major vessels. The vast majority of closed repal trauma can be treated
successfully conservatively, Thc role of surgery in the management of closed renal trauma is
debatable and while there is no arguement about the necessity for intervention in the patieat
whose condition is deteriorating from internal bleeding, the arguement for immediate surgical
intervention on the basis of the angiographic studies with the idea of preventing long term
complications such as abscess formation, renal atropy. hydronephrosis, hypertension, calculi
and cyst formation is not well supported by many authors (Smith J. M. ct al 1977). Cass aod
freland (1974) reported a nephrectomy rate three times greater in those kidneys which were
explored than in those treated counservatively. Hence, the consensus in the surgical managcmcnt

of renal trauma is to try to coascrve the kidney or part of it, if possible.

In our series we have eucountered only onc casz of laceration of the pancreatic tail,
associated with splenic rupture and kidpey injury. The damaged tail of pancreas was removed
with the spleen and drainage provided, withgood results. This is all what is required in such an
injury: but a majorinjury of the pancreas with extensive parepchy mal disruption and injury to
the pancreatic duct requives either distal pancreatectomy or a complicated T-tube drainage
through the lumen of the stomach (Smith Rodney 1978). If a patient with shattered head of the
pancreas with rupture of the duodenum is to survive, a formidable procedure like

pancreatoducdenectomy has to be undertaken (George H H eyse-Muocore, 1976).

We had a single case of rupture of tlie left dome of the diaphragm due to blunt trauma.
‘The diagnosis being suggested clinically by absence of respiratory sounds and presence of
gurghing sound in the affected hemithorax and confirmed by chest X-ray and 'Gastrographin
meal X-ray. Traumatic rupture of th;: diaphragm is 12 times-commoner in the left side bacause
of diminished buffering effect on the undersurfice (Orville F. ‘Grimes, 1974) All diaphragmatic
ruptures require early sur trlcal rcpanr as they are unhkely to heal spontaneously.. Moreover; the -
herniated viscera may be st"anguhtcd afier a latent period. Though, thoracic approach gives -

excellent access to the injury an abdominal approach is advisable if intra~-abdominal i m_]ury
can not be definitely excluded (Bayer JV et al. 1978).
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,c-:oNCLUsroN

The incidence of traffice accident is rising and the complicated nature of mu]tlple
- injuries that it causes does not often spare the abdoemen too. Management of blunt abdommal
injuryis always a scrious responsibility, requiring sound judgement and detailed and frequeatly
e p,ath asiessments. Complete reliance on the diagnostic aids may at times cause serious
ecror in their diagnosis and management. Reduction in the mortality rate of blunt abdominal
trauma is possible through prompt resuscitation, early diagnosis, using repeated and thorough
Slinical assesment of the abdominal signs coupled with a wiilingness to resort 1o laparotomy.An

occasional negative laparotomy is preferrable to the dangers of an unrecognised visceral injury.

ACKNOWLEDGEMENTS
We thank Dr. S. K. Bhattacharya, Dr. T. B. Khatry and} Dr. D. 8. Mudavari, whose

cases have been included in the study. Qur thanks are due .to the Medical Superintendent,
Bir Hospital, for allowing us to publish the’paper.

REFERENCE

I. Bayer J. V., Begarty M. M., Howe C. Rubin D. and Angron [. B, (1979); Traumatic
- Diaphragmatic Hernia Br. J. Surg. Vol. 65, 69-73.

2. Boltan P. M., Wood C. B., Quartery-Papafio J. B., ‘and Blumgart L. H.(1973); Blunt

abdominal injury:’ A review of 39 consecutive cases undergoing surgery. Br. J. Surg
Vol. €0, 657-662.

3. Cajne R. Y, Mc Master P. and entlow B. D, (1979): The treatment of major Jiver trauma
by primary packing with transter of the patient for definitive treatment. Br. J. Surg.
VYol. 66, 338-339.

4. Cuss A. S., and Ircland G. W. (1973); Cited by Smaith I. M. and Dermoto Flynn J.

5. Changit Tanphiphat (1976); Lobar dearterialization in liver trauma, Br. J. Sprg.
Vol. 63, 213-215.

6. Dudley H. A. F. (1972); Syndroms of Abdominal Trauma, Hamilton Bailey’s
Emergency Surgery 9th Ed., Bristol, Jobn Wright and Sons Ltd.

7. Evans §. P. (1973); Traumatic Rupture of lleum, Br. I. Surg Vol. 60, 119 124.

8 Faris[ B. and Dudley H. A. F. (1973): Ciosed Liver Injury: An assesSment of prOgHOS“C

factors, Br. J.]Surg. Vol. 60. 227-229.

12/JNMA April-June (1982)



9. George H. Heyse-Moore (!

22, Smith J. M. and Dermot C Flym §. (1977), Closed renal trauma, Br. J. Surg,

976), Blunt Pancreatic and Pancrcaticoduodcnai franma, Br. 1L

Surg, Vol. 63, 226-228.

10. Hussein B. M. S. ('973; Diaphragmatic rupture due to blunt tranma, Br. J. Surg.

429-435.
11. Johnston G. W. and Keanedy T. L. (1976), Limb'and abdominal injuries:
principles of treatmeut, Br. J.’Surg. Vol. 63, 73R8-741.
12. John R. Kirkpatrick and Swarn G. Rajpal (1975); The injured colon:
Therapeutic considerations, Am. l. Surg, 129.7 187~ 191.

13. Khatry T. B.,’and Gongal D. N.(1975); Incidznce of acute abdominal discases in th: cases

operated as ‘Emergency’ in Bir Hospital. J. N. M, A.

14. Lihle J. M. and Williams C. W.{1969); Improved mortality in the management of liver
injurics, Br. J. Surg, Vol. 56,603-609.

15. Matsumoto T. and Sufian S. (1978), Diagnosis and Management of Abdominal Trauma,

Intetnntional Surgery, vol. 63. No. 6

Morris J. Asch, and Stanley A. Brosman (1974};

16. Michael C. Sinclair, Thomas C. Moore,
uma in children and abolescents, Am.

Injuries to hollow abdominal viscera from blunt tra
J. Surg, 128, 693-98

17. Olsen W. R. and Hildreth D. H. (1971); Cited by Wiliiam Gill et al.

18. Orville F. Grimes (1974); Traumatic injuries of the diaphragm, Am. J. Surg, 175-181.

19. Roger I, Dent and George P. Tena’ (1980); Missile injuries of the abdomen in Zimbabwe-

Rhodesia, Br. J. Surg, Vol. 67, 305-310.
20. Sandrasagra F. A. (1977): Penetrating Thoracoabdomianl Injuries, Br. J. Surg, Vol. 64,

630-640.

21. Smith I. B. (1969), Right Hemihepatectomy for severe btuntinjury, Br.J. Surg, Vol. 56,

226-229.
Vol. 64,

753-755.

23. Smith Lord (197g); Injuries of the liver biliary tree and pancreas, Br.'3. Surg, Vol. 65,

673-6717.

JNMA April-June (1982) 13




24. Thavendra A, Vijayariighavan A, and Rudra Rasaretnam (1973), Selective surgesy for

abdominal stab wounds, Br. J. Surg, Vol. 62, 750-752

25. Walt A.J (196?) The surgical management of hepatic trauma and its complications. Ann, |
R. coll, Surg. Engl. 45, 319-339, .
|

26. William Gii), Howard R. Champion, William B. Long, Joseph Jamais and R: Adams
A Cowley (1975), Abdominal lavage in blunt trauma. Br. J. Surg, 62, 121-124.

27. William R. D. and Zollinger, R. M. (1959), Cited by Bolton P. M. et al.

|
14/ INMA April~June (1982)



