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INTRODUCTION
In today’s well sophisticated civilian life, trauma is said to be the
leading cause of morbidity and mortality to the mobile society. Abdominal
organ injuries are the third most common injuries encountered after head and
chest injuries. Blunt as well as penetrating injuries are not rare in hospital
emergency departments.
In trauma the most commonly affected organs are solid viscera and
many analytical studies have been done on these. But, hollow viscus injuries
are not less common and are equally or more life threatening than solid
visceral injuries accounting to more blood loss and contaminating bowel
injuries.
Hollow viscus injuries in abdominal trauma refers to injuries pertaining
from cervical part of esophagus to anus, liver and biliary tract and lower
genitourinary tract. The pattern of injuries can range from a serosal tearto
completetransection of the bowel or tracts.
Despite latest techniques and newer technologies like Ultrasound
scan,CT scan, MRI scan and Endoscopy; nature of injury,clearclinical history,
thorough clinical examination and simple radiographs can help indiagnosing
many number of patients with hollow visceral injuries with reasonable
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accuracy.Any delay in diagnosiswill eventually increase the morbidity and
mortality.
So a general surgeon should be able to clinically suspect and to tackle
trauma,especiallythose related to abdominal hollow visceral injuries which
are so rampant these days. Efforts have been made in this study to know about
the incidence of abdominal trauma, different intra abdominal organs injured
in penetrating and blunt abdominal injuries and their various outcomes.
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AIMS OF THE STUDY
 To study the incidence of various modes of traumatic abdominal
injuries.
 To study the incidence of hollow viscus injuries in both blunt and
penetrating abdominal trauma.
 To study the age and sex distribution.
 To study the different modes of presentation of abdominal injuries.
 To study about the time interval between injury and surgical
intervention.
 To study the modalities of management and outcome.
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REVIEW OF LITERATURE
Abdomen is a commonly injured body region and most of the time
requires the hands of a surgeon for definitive management. In patients
sustained with abdominal trauma, penetrating injuries are proportionately
more than blunt mechanisms. Whatever the type of injury these injuries
require evaluation and management in the faster way possible. The issues to
be addressed include bleeding and visceral perforation with associated sepsis.
Gastrointestinal injuries can occur from blunt mechanisms (road traffic
accidents, assaults, falls) or penetrating mechanisms (injuries with sharp
objects are common in our part of the world). Most of the blunt injuries are
due to road traffic accidents with an increased risk for those sittingin the front
seat. A multi-institutional prospective study conducted by the Eastern
Association for the Surgery of Trauma (EAST) in 95 trauma centers identified
275,557 trauma admissions and found that patients involved in motor vehicle
accidents are 1.5 times more likely to sustain gastrointestinal injuries
compared with other mechanisms of abdominal trauma1,2
Blunt trauma can result in contusion or laceration of solid viscera and
rupture of hollow viscera which requires emergency surgical intervention.
The mechanism of these injuries is said to be due to crushing or shearing of
4

the hollow viscera between the solid structures like spine or pelvis and the
steering wheel, seatbelt, or handle bar (bicycle, motorcycle) 3. In the EAST
Hollow Viscus Injury Study, the incidence of gastrointestinal injury in
patients with abdominal trauma was found to be 3.1% 1. The most commonly
injured organ is small bowel (terminal ileum or proximal jejunum) followed
by colon (rectum), duodenum and stomach. Apart from the gastrointestinal
organs gall bladder, urinary bladder, ureters are also prone for blunt
abdominal trauma. Bull gore are also not uncommon in our emergency
departments.
Any foreign body which enters the abdomen can injure the bowel. The
risk of injury due to penetrating mechanism depends on the mode of
occurrence of injury, site of injury and track of the weapon. Injury with sharp
weapons like knife are common in our country apart from gunshot injuries
which are frequently met in the western part of the world. Both types of injury
can cause injuries like serosal tear, contusion of the bowel or perforations.
Goal of the trauma system is to get the right patient to the right place at
the right time. It starts from the time of injury and continues through the
rehabilitation process.
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Management of abdominal trauma goes in a sequential manner till
definitive treatment which includes
Primary Survey
Resuscitation
Secondary survey
Definitive management
Trauma system starts from the prehospital phase of care wherein the
patient is being transferred to a location where definitive management can be
provided at the earliest.
PRIMARY SURVEY or initial resuscitation includes evaluation of
Airway and protection of cervical spine
Breathing
Circulation
Disability
Exposure from head to foot to look for all external injuries

This can identify any persisting life threatening condition and can direct
clinical effort towards that.
SECONDARY SURVERY starts once primary survey is over and done in
patients who are stable and does not require emergency surgical
6

intervention.Initial resuscitation is followed by detailed clinical history and
thorough clinical examination. Clinical history should include age of the
patient, mode of the injury, clinical symptoms, any associated injuries and
other relevant history.
PHYSICAL EXAMINATION
A quick masterly survey of general condition of the patient should be
assessed with utmost care so that clinical signs like pallor, shallow hurried
respiration and other signs of shock can be well documented and can initiate
resuscitative measures. Vital parameters like pulse, blood pressure should be
recorded without fail so that profound hypotension can be addressed which
points on to heavy blood loss. Any signs of peritonitis should be sought out
from the general examination of the patient.
Abdominal pain may be the major complaint, but this might not be
specific for gastrointestinal injury. Other important findings include imprints
or marks of the impacting object, ecchymosis on abdominal wall, distended
abdomen, localised or diffuse tenderness, signs of peritoneal irritation like
guarding. These findings should be carefully noted even though they might
not also be specific 2. However, a gastrointestinal injury with no abdominal
pain or tenderness is less likely to require surgical intervention. In the
EASTstudy, patients with small bowel perforations were significantly more
7

likely to have localised or diffuse abdominal tenderness compared to patients
withserosal tear, bowel contusion or no injury (72% for perforation, 53% for
minor injuries, 23% for no injuries2.Abdominal distention and peritoneal signs
were observed in 4 -10% of patients with no gastrointestinal injury.
INSPECTION
Adequate exposure of the patient is very essential in assessing the
overall general condition. Whole of the abdomen including the urethral
meatus, the flanks, the posterior aspect and the perineum and buttock regions
are carefully examined for any contusions, lacerations or stab wounds.
Urethral and bladder injuries should be ruled out especially in pelvic bone
fractures.
PALPATION
Tenderness, guarding and rigidity are the important findings which
point on to peritonitis and intraperitoneal bleeding. Meticulous and careful
palpation of abdominal organs is important including the inguinal regions and
genital area. Superior pubic rami and pubicsymphysis should be palpated to
look for pelvic fractures. Retroperitoneal injuries are difficult to diagnose
clinically. In patients with hematuria, urgent bladder catheterization should be
done after ruling out urethral injury. Finding of blood in the perianal region is
8

a sign of possible rectal injury, especially in patients with associated pelvic
fractures.
AUSCULTATION
The presence or absence of bowel sounds should be recorded even
though it does not contribute much to arrive at a conclusion. Presence of
bowel sound does not exclude a major abdominal injury.
PER RECTAL EXAMINATION
Bleeding per rectum and loss of integrity of rectal wall are indications
oflarge bowel injury. Prostate injuryindicates urethral trauma.
PERVAGINAL EXAMINATION
Pelvic fractures may cause vaginal injury. It can detect any vaginal
injuries and can also rule out inferior rami fractures.
INTERPRETATION OF FINDINGS
Abdominal injuries may involve solid viscera, hollow viscera or
vascular structures. Physical findings often shows the amount of time taken
for each organ to create peritoneal irritation. The spectrum of findings maybe
intra abdominal bleeding due to solid or hollow viscus injuries with no
physical signs, signs of hypovolemia or peritoneal irritation following hollow
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visceral injuries. Small bowel injuries may not produce any symptoms for 24
hours, so frequent monitoring is very important.
LABORATORY STUDIES
No specific laboratory tests are diagnostic for gastrointestinal injury.
An initially elevated white blood cell count is common in trauma patients and
frequently associated with physical stress of trauma. In one study, there were
no significant differencesfound out in initial red blood cell and white blood
cell counts for patients with perforated bowel injury, non perforated bowel
injury and no bowel injury2. However, an increasing or persistently elevated
white blood cell count in the patient with abdominal trauma may indicate an
ongoing intraabdominal process, alerting the clinician to a significant
gastrointestinal injury.

Baseline investigations including biochemical

evaluation are important in all patients especially in patients with
hypovolemia or ongoing bleed.
RADIOLOGICAL INVESTIGATIONS
A definitive diagnosis of gastrointestinal injury trauma
usually requires exploratory laparotomy on clinical suspicion; however,
imaging, specifically x rays, ultrasonogram and CT scan of abdomen, are
important adjuncts influencing the decision to open the abdomen and
definitive procedure.
10

PLAIN RADIOGRAPH
Chest x rays and plain abdominal radiographs in supine and erect
posture can point on to a traumatic gastrointestinal injury with a finding of
pneumoperitoneum (free air under diaphragm) which directs on to hollow
viscus injuries and alone would be enough in decision making in most of the
occasions. Injury with sharp instruments or weapons or presence of a foreign
body may strongly suggest the occurrence of gastrointestinal trauma.
Sometimes hemoperitoneum may be seen as haziness with ground glass
appearance.Atleast700ml of blood should be present in abdominal cavity to
give ground glass appearance. Any rib fractures can be ruled out so that
hepatic or splenic injuries can be anticipated in lower rib fractures.
ULTRASONOGRAM
USG is a non-invasive modality of investigation. It is sensitive in
detecting intraperitoneal collections, either free fluid or blood. It can detect
retroperitoneal collections also. It can detect bowel wall edema. The limiting
factors include availability, low specificity and poor localization in morbidly
obese patients. Role of USG in detecting hollow viscus injuries is less studied.
It is highly operator dependent.
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COMPUTED TOMOGRAPHY SCAN
Abdominal CT is the most sensitive non invasiveimaging technique in
identifying solid or hollow viscus injury. In hemodynamically stable patients
it detects specific intra abdominal injuries with blunt injury2,4. The role of CT
scan in patients with suspected penetrating injury is less well defined. CT may
be useful to differentiate patients for whom laparotomy is needed from those
with injuries that can be managed nonoperatively, especially when parietal
peritoneum is not injured. In multiple penetrating wounds, the sensitivity of
CT was found to be 80%5. Findings on CT scan that suggest a hollow viscus
injury include4,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21:
 Pneumoperitoneum(free air in peritoneal cavity or retroperitoneum)
 Air in mesentery
 Discontinuity of the bowel wall
 Enteric contrast outside the lumen
 Extravasated contrast
 Bowel wall thickening or edema
 Mesenteric hematoma
Many observational studies have reported the efficacy of CT scanning in
diagnosing blunt hollow viscus injuries2,4,13,14,16. Nearly 100% efficacy has
12

been shown by some studies while others have shown that around 20% of
blunt intestinal injuries can be missed by CT. Sensitivities and specificities of
MDCT can range from 87 to 95% and 48 to 84% respectively in detecting
bowel injury4. CT scan findings should always be evaluated in the context of
the patient's general condition and clinical findings.
 In an observational study, the absence of intraperitoneal free fluid on
CT scan excluded surgically significant hollow viscus injury, while the
presence of intraperitoneal or retroperitoneal free air, beading along the
vessels, abrupt termination of vessels, or the presence of extraluminal
enteric contrast were highly specific for injury4.
 In a retrospective review of 9900 patients with bowel injury due to
blunt trauma the proportion of patients with positive findings in a single
CT scan was low but increased significantly with repeated radiological
examinations consistent with bowel injury 13.
 In the EAST study, gastrointestinal injury was found in 84% of patients
with intra-abdominal free fluid on CT and in 92% of patients with free
air2. The presence of intra-abdominal free fluid, free air, or wall
thickening was 75% sensitive and 79% specific for gastrointestinal
injury.
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 In contrast to above study, a multicenter study of 2299 patients with
blunt abdominal trauma,intra-abdominal free fluid without solid organ
injury was found in 90 patients in CT scan, and among these patients,
only 8% had hollow viscusinjuries identified at laparotomy, indicating
that free fluid alone as a CT scan finding should not decide on surgical
intervention20. In this series CT scan detected 22 out of 25 blunt
intestinal injuries14. Abdominal tenderness and external injuries were
found in 61% of patients, but only 22% had a positive CT scan finding.
The negative predictive value of a CT scan was found to be 99.6%.
Hemodynamically unstable patients with persistent hypotension should be
shifted immediately to the operating room for evaluation and management
without waiting for further imaging techniques. If the clinical setting permits,
a Focused Assessment with Sonography for Trauma (FAST) or diagnostic
peritoneal lavage (DPL) may be performed in short time.
FOCUSSED ASSESSMENT WITH SONOGRAPHY FOR TRAUMA
(FAST)
It serves as a screening tool for the detection of hemoperitoneumin
blunt abdominal trauma. But is not sensitive for detecting gastrointestinal
injury unless there is significant volume of spilled enteric contents from a
14

perforatedhollow viscus or blood from a laceration in the mesentery22,23,24. In
patients with blunt abdominal trauma and gastrointestinal injury, the positive
predictive value of FAST is approximately 40%2. FAST has little role in the
initial evaluation of penetrating abdominal trauma, but it may be helpful for
making decisions in a multicavitary penetrating trauma. In a prospective study
of 75 patients with penetrating trauma to the abdomen, flank, or back, the
overall sensitivity of FAST was found to be 46%, the specificity was 94%,
and the accuracy was 68%25. Thus, a negative FAST, in the context of clinical
suspicion of gastrointestinal injury, should be further evaluated using
additional imaging techniques like CT scan or should not hesitate forsurgical
exploration.
DIAGNOSTIC PERITONEAL LAVAGE (DPL)
It is a rapid and inexpensive procedure that may demonstrate spilled
intraluminal contents as a result of bowel perforation. With the introduction of
FAST and refinements in computed tomography, the indications for DPL
have decreased, and, although rarely needed, DPL may be a useful adjunct in
patients who are hemodynamically stable in whom emergency surgical
intervention is not planned26,27. It can detect the presence of fluid, blood or
faeces. When performed, the lavage fluid can be assessed for white blood cell
15

count (WBC), amylase, and alkaline phosphatase values28,29,30. The fluid can
also be stained for bile and microbiological examination can be done to
identify contents from a perforated hollow viscus, but the diagnostic utility is
low2. A positive test (WBC >500 cells/mm3, alkaline phosphatase level
>10 IU/L, amylase level >20 IU/L, or a positive identification of enteric
contents indicates the need for abdominal exploration.
SALIENT FEATURES OF DPL
• Somewhat equivalent to clinical examination.
• Useful in patients with head injury, alcoholintoxication or drugs where
clinical examination will be difficult.
• Used in patients with persistent hypotension in spite of adequate
fluidreplacement.
• Poly trauma patients where clinical examination and imaging techniques
become difficult.
• To assess those with breach in the parietal peritoneum.
LAPAROSCOPY
Direct visualization is the principle argument in favour of this
procedure. It should be ideally carried out in a place where rapid conversion
to a formal explorative laparotomy is possible. Abdominal cavity is examined
in a standard method beginning from right hypochondrium and proceeding in
16

clockwise manner. The pickup rates are low in small bowel injuries and also
in the presence of gross hemoperitoneum as it may obscure the view.
Expertise of the surgeon and availability of instruments limits its use in
routine practice.
LAPAROTOMY
Most studies show that presence of distended abdomen and abdominal
rigidity are often indications for prompt surgical intervention.
INDICATIONS
 Bowel or omental prolapse through anterior abdominal wall and deep
imprints or marks of impacting object.
 Evidence of free intraperitoneal air from radiological investigations.
 Evidence of ruptured diaphragm.
 Unexplained shock despite fluid management.
 Rigid abdomen
 Positive four quadrant tap is corroborative evidence.
Positive peritoneal lavage.
For patients with blunt abdominal trauma, observational studies
support nonoperative management in the setting of negative clinical findings
on abdominal examination and negative or equivocal findings on CT scan27.
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EXPLORATION
In most of the cases a long vertical midline incision may be
adequate, which can be extended transversely either subcostally or inferiorly
based on the need. Even if minimal invasive surgery is on rise these days it
should be emphasized that the vertical incision should be large enough for
proper abdominal exploration and should be extended without hesitation, to
visualize the paracolic gutters and to inspect all the abdomen and pelvic
organs. In patients with associated chest injuries thoracotomy combined with
laparotomy can be preferred with experts help.
Any life threatening bleeding due to associated solid organ injury
should be dealt first to prevent further deterioration of the patient and proper
visualization of abdominal organs.A formal laparotomy must be carried out
by examining small bowel, large bowel, stomach and pelvic organs.
Diaphragm and vascular structures to be examined and then the lesser sac is
opened and pancreas examined if needed.Colon and duodenum are mobilized
and examined. Only methodical and meticulous examination would reveal
even a minuteserosal tear or small perforation particularly those that are
masked by omentum.
A patient and methodical laparotomy can assess the extent of intra
abdominal trauma and allows the surgeon to decide on the pattern of
18

treatment and the surgical intervention to be undertaken. A timely decision
may help in assessing anesthetic and resuscitation needs, and to make the
treatment faster.
On initial abdominal survey any intra abdominal collection should be
noted; blood, free fluid or enteric contents. If hemoperitoneum is visualized
its origin should be identified and apt hemostatic measures should be
undertaken like visualizing, skeletonizing and clamping the bleeding vessel or
packing of the bleeding organ without any delay. If injuries to ascending
colon, descending colon, second or third part of duodenum is suspected, they
should be mobilized and inspected thoroughly.
RELEVANT ANATOMY
Hollow viscus organs extend from cervical esophagus to
anus, biliary system including gall bladder, genitourinary system including
ureters, urinary bladder and urethra.
STOMACH
The stomach is located in the epigastric region of abdomen but can
occupy other areas also depending on its degree of distention, phase of
diaphragmatic movement, and the positioning of individual at the time of the
injury. Anteriorly, the stomach is adjacent to left lobe of liver, diaphragm,
colon, and anterior abdominal wall. Posteriorly, it is related to the pancreas,
19

spleen, left kidney and adrenal gland, splenic artery, left diaphragm,
transverse mesocolon and colon supported by lesser sac.
The blood supply of stomach is from coeliac trunk and its branches.
The left gastric artery, which is derived from the celiac artery, courses along
the lesser curvature of the stomach and anastomoses with the right gastric
artery. The right and left gastroepiploic arteries anastomose along the greater
curvature. The short gastric arteries arise from the splenic artery and supplies
the fundus of stomach.
Rupture of the stomach is relatively uncommon because of its relatively
protected anatomic location. The incidence of stomach perforation following
blunt trauma ranges from 0.02 to 1.7%31,32,33. When rupture does occur, the
anterior wall is more commonly affected, and approximately 95% of gastric
injuries are associated with injuries to other solid and hollowviscus
organs34,35. The risk of perforation may be higher for patients with distended
stomach, such as following a heavy meal31. Increasing severity of abdominal
injury is associated with a greater risk for gastric injury. Compared with
patients who have small bowel or colonic injuries, patients with blunt gastric
injuries have a high Injury Severity Score (ISS; 22 versus 17%) and a high
chest Abbreviated Injury Score (AIS) (36 versus 12%)35.
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Penetrating trauma is the most common mode of injury in stomach
rather than blunt trauma. These injuries may be missed or difficult to diagnose
if the wound is located in the posterior aspect, near cardiac or in the
mesentery of lesser curvature. Injuries can range from a mild serosal tear to
traumatic rupture. The injuries may present with ambiguous or definitive
clinical features. Gastric rupture due to blunt trauma is rare, but may occur in
seat belt injuries particularly when the abdomen is distended and with
stomach full.
DIAGNOSIS OF GASTRIC INJURIES
Blood stained aspirate in nasogastric tube is one of the findings in
gastric

injuries.

In

suspected

gastric

injuries

during

laparotomy

esophagogastric junction, anterior gastric wall, gastrocolic ligament and
posterior gastric wall should be carefully examined.Patients with the injuries
of nerve of Laterjet or vagus should have a combined drainage procedure.If
pylorus or antrum is severely damaged Billroth 1 or Billroth 2 procedure
should be planned.
The American Association for the Surgery of Trauma (AAST) Organ
Injury Scales are the most widely used injury classification for abdominal
trauma including gastrointestinal injury36,37. The severity of injury is based on
the

intraoperative

findings and radiographic
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imaging.Although

the

management modality does not correlate exactly with the grade, injury scales
provide a means to describe the severity of injury and can help in decisions
regarding primary repair or resection of gastrointestinal injury37.
INJURY SCALE
 Grade I – Intramural hematoma <3 cm; partial-thickness laceration
 Grade II – Intramural hematoma ≥3 cm; full-thickness laceration <3 cm
 Grade III – Full-thickness laceration >3 cm
 Grade IV – Full-thickness laceration involving vessels on greater
or lesser curvature
 Grade V – Extensive rupture >50 percent; devascularization
TREATMENT
Grade I & II – Hematoma to be evacuated and maintain
hemostasis.
- Seromuscular layer closure in 2 layers
Grade III - Excise the devitalized tissues and 2 layered closure.
Grade IV - a) Lesions confined to stomach
• Distalgastrectomy&Gastroduodenostomy
b) Associated duodenal and pancreatic injuries
• Distal gastrectomy and gastrojejunostomy
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c) Associated with injury to cardio oesophageal junction
• Partialgastrectomy
• End to side oesophagogastrostomy and pyloroplasty
Grade V -Total gastrectomy and Roux-en- Yoesophagojejunostomy
DUODENUM
Blunt trauma related to duodenum usually affects thesecond part of
duodenum, mostly the posterior wall. Abdominal pain radiating to shoulders,
chest or back raises the suspicion of duodenal rupture. Suspicion of duodenal
injury increases when associated with
1) Blood staining in nasogastric tube
2) Bile stained free fluid in abdomen
3) Raise of serum amylase can be an adjunct in diagnosis
4) Free air under in diaphragm in x ray abdomen erect
5) Coiled spring or stackled coin appearance in gastrograffin study which
shows duodenal hematoma
Sometimes pancreatic injuries are alsoassociated with duodenal
injuries. So appropriate examination of pancreas is necessary while dealing
with duodenal injuries because combined duodenal and pancreatic injuries are
not rare.
23

Kocher’s maneuver is done to expose the first and second parts of the
duodenum. Lesser sac is widely opened so that third part of duodenum and
pancreas can be thoroughly examined. Ligamentof Treitz is divided to
visualize the fourth part of the duodenum.
INJURY SCALE
 Grade I - Hematoma involving single portion of duodenum
Partial thickness laceration, no perforation
 Grade II - Hematoma involving more than one portion.
Laceration involving<50% of circumference of duodenum.
 Grade III- Laceration involving 50-75% of circumference of second
part.
Disruption involving 50-100% of circumference of the first,
third or fourth parts.
 Grade IV- Laceration involving >75% of circumference of second part.
Involving ampulla or distal common bile duct.
 Grade V- Laceration causing massive disruption of duodenopancreatic
complex.
Devascularization of duodenum.
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TREATMENT
Small duodenal contusions are left alone without intervention. For
extensive contusions when delayed recovery of contusion is anticipated
gastrostomy or feeding jejunostomy should be considered. Duodenal
perforations are managed by primary repair using single layer 3-0
monofilament suture material. Extensive injuries involving the first part are
managed with resection and anastomosis, due to rich vascularity of pyloric
antrum. Complex injuries involving the second part requires anastomotic
procedures like Roux-en-Y duodeno-jejunostomy. Management of injuries
involvingthe third and fourth parts are further complicated by short mesentery
which limits the mobilization of bowel and good anastomotic procedures and
thereby increasing the risk of ischemia even though these injuries are rare.
End to end anastomosis may be needed which may get complicated later to
form fistula.
 Grade I & II - within 6 hours – primary repair and nasogastric
aspiration
- > 6 hours – duodenal decompression by
tubejejunostomy
tubeduodenostomy
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transpyloric duodenal decompression
 Grade III - primary repair
pyloric exclusion and drainage
Roux - en-Y duodenojejunostomy
 Grade IV - primary repair of duodenum and common bile duct and Ttubedrainage orcholedochoenteric anastomosis
pancreaticoduodenectomy may be rarely needed.
 Grade V –pancreaticoduodenectomy or Whipple’s procedure.
SMALL INTESTINE
The jejunum begins at the ligament of Treitz, and there are no true anatomic
boundaries that separate the jejunum from ileum. They measure between 6
and 7 meters long and are attached to the posterior abdominal wall by the
mesentery. The superior mesenteric artery (SMA) provides the arterialblood
supply. The superior mesenteric vein lies anterior and to the right of the artery
and joins the splenic vein to form the portal vein behind the neck of pancreas.
Small intestinal injuries are associated with injury mechanisms that mostly
affects the front seat passengers in vehicle accidents, falls and pedestrians
struck by automobiles 2. Small bowel injuries due to blunt abdominal trauma
mostly results in serosal contusions in contrast to penetrating injuries that
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often results in perforation. However, around one third of the mesenteric
injuries resulted in a devascularized bowel segment that ultimately ended up
with resection38. If a perforation was identified, it was most likely to be in the
jejunum. Blunt small intestinal injury poses a difficulty in diagnosis because it
takes time for a full-thickness bowel injury to present with adequate clinical
signs in contrast to the immediate intestinal leakage and signs of peritoneal
irritation that is typical of penetrating intestinal injury.
Following blunt intestinal injury, full-thickness necrosis and intestinal rupture
may develop over days.These injuries should be suspected when there is free
fluid in the abdomen without any solid organ injuryradiologically or
intraoperatively.
INJURY SCALE
●Grade I – Contusion or hematoma without devascularization
Partial thickness laceration
●Grade II – Full-thickness laceration involving <50% of
circumference of bowel
●Grade III – Full-thickness laceration involving ≥50% of the
circumference of bowel
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●Grade IV – Transection of the bowel
●Grade V – Transection with segmental tissue loss; devascularized
segment
Two layered closure is the management of choice in small perforations.
Standard anastomotic techniques can be used for bowel repair in cases of long
segment injuries or multiple injurieswithout compromising the blood supply.
Simple serosal tears and limited areas of contusion can be managed by
Lembert sutures applied to the serosal layer. Resection is the ultimate
management option which is carried out when following situations are
encountered.
 Perforations that cannot be closed without significant narrowing of the
lumen.
 Large irregular wounds.
 Short segments with multiple perforations.
 Areas that are unviable due to crushing or devascularisation
 Injury to the mesentery.
 Large hematomas at the border of mesentery.
 Large intra-mural hematoma.
 Avulsion of mesentery causing devascularisation of bowel.
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 Large transverse tear in the mesentery involving the mesenteric vessels.
 Long linear injuries of the bowel.
TREATMENT
Grade I – Suturing of the seromuscular layer
Grade II – double layered closure of the injury
Grade III- Closed primarily in 2 layers.
In cases where mesentery intact and lumen adequate
Grade IV & V– In cases where mesentery disrupted or lumen inadequate
Resection of unviable portion and primary end to end anastomosis.
All mesenteric hematomas should be examined as these may hide
a small bowel injury.
COLON AND INTRAPERITONEAL PART OF RECTUM
Parts of colon and rectum occupy the retroperitoneal and intraperitoneal
regions. The ascending and descending colon are retroperitoneal, while the
transverse and sigmoid colon are intraperitoneal. The anterior upper twothirds of the rectum are intraperitoneal while the remaining is extraperitoneal.
The blood supply to the colon is derived from the superior and inferior
mesenteric arteries and the rectum from internal pudendal branch of internal
iliac artery. The transverse colon derives its blood supply from both the SMA
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and IMA. Venous drainage from the rectum is through superior and middle
rectal veins draining to the inferior mesenteric veins, and the inferior rectal
veins draining to the internal pudendal veins.
Colonic and rectal injuries are not uncommon. Blunt injury occurs at
the transition points where the mobile parts of the colon become fixed
retroperitoneally, such as in the region of the ileocecal valve and sigmoid
colon. The rectum can be injured in association with pelvic fractures. So all
pelvic fractures should be carefully examined for rectal injuries, especially
run over injuries. Colonic injury can be particularly difficult to diagnose
because of the retroperitoneal location of most of the colon39.
INJURY SCALE
●Grade I – Contusion or hematoma
Partial thickness laceration
●Grade II – Full-thickness laceration involving <50% of the
circumference
●Grade III – Full-thickness laceration ≥50% of the circumference
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●Grade IV – Transection of the bowel
●Grade V – Transection with tissue loss; devascularized segment
TREATMENT
Primary closure is said to be the commonest mode of management implied
in colonic injuries. Situations where primary closure cannot be done includes
 Diagnosis is made 4-6 hours after the occurrence ofinjury.
 Retroperitoneal hematoma.
 Prolonged hypotension or shock even after adequate resuscitative
measures.
 Gross contamination of the abdominal cavity due to the spilled enteric
contents
 Associated with colonic mesenteric injury causing devascularisation.
Grade I & II – Hematoma evacuation and primary closure of the wound
Grade III - No risk factors – primary closure
Risk factors present – treat with colostomy or repair with proximal
diversion colostomy.
Grade IV - Treat with colostomy or repair with proximal diversion
colostomy after resection and anastomosis.
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For large grade IV caecal and ascending colon injuries, resection and
anastomosis and ileostomy.
Grade V - Colectomy and diversion colostomy.
Proximal diversion colostomy becomes treatment of choice in almost
all colonic injuries irrespective of the grade of injury.
RECTOSIGMOID AND RECTUM
These injuries are uncommon. Most rectal injuries are due to run over injuries
or pelvic fractures and bull gore injuries.
INJURY SCALE
●Grade I – Contusion or hematoma
Partial thickness laceration
●Grade II – Full-thickness laceration <50% of the circumference of
bowel
●Grade III – Full-thickness laceration ≥50% of the circumference
of bowel
●Grade IV – Full-thickness laceration with perineal extension
●Grade V – Devascularized segment of colon
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TREATMENT
For patients with intraperitoneal rectal injuries, primary closure is
associated with less complications40. Risk factors that have been associated
with leakage of colonic repairs include patients already having significant
comorbid conditions, >6 units of blood transfusion required during the phase
of resuscitation, persistent shock, delay in surgery and heavy fecal
contamination41,42. In a prospective multicenter trial undertaken by the
American Association for Surgery of Trauma (AAST) which included 297
patients, they found that the surgical repair of colonic injuries did not
influence the rate of complications, regardless of the associated risk factors 43.
For extraperitoneal rectal injuries, proximal diversion colostomy alone
may suffice especially in managing penetrating rectal injuries and run over
injuries which were earlier managed with primary closure, presacral drainage
and rectal washout which have become obsolete now44,45.
Grade I & II injury below sphincter - Close primarily
Grade II (above sphincter) and
Grade III & IV - Proximal loop sigmoid colostomy with rectal drainage.
Grade V - Proctocolectomy and colostomy
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GALL BLADDER
Traumatic gall bladder injuries are uncommon, mostly associated with
concomitant liver injuries, duodenal injuries and pancreatic injuries. These are
rare in blunt trauma and typically occurs in distended gall bladder. The
available treatment option is total and subtotal cholecystectomy.
URINARY BLADDER
Based on the location and the extent of bladder injurymanagement
varies. Intraperitoneal rupture should be explored via transabdominal incision
and anyassociated injuries should be ruled out. Extraperitoneal tear of the
bladder should be closed with chromic catgut or polyglycolic suture as
running sutures. The ureteral orifices should be inspected for any injuries.
Most of theextraperitoneal rupture of bladder are due to blunt injuries. They
do not require any operative intervention and heal within 7-10 days of
drainage alone. But laparotomy is needed in cases of intraperitoneal injuries
asintravesical repair can be done. Suprapubiccystostomy is another surgical
option. Any perivesicalhaematoma found out should be left undisturbed.
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APPROACH TO MANAGEMENT IN HOLLOW VISCUS INJURIES
Patients with suspected traumatic gastrointestinal injury on clinical
presentation or in imaging techniques should undergo abdominal exploration.
Absolute indications for immediate surgical intervention includes
 Findings consistent with gastrointestinal perforation (free air under
diaphragm, spilled intraluminal contrast, bowel infarction, mesenteric
air, discontinuity of bowel wall) on imaging.
 Hemodynamic instability with persistent hypovolemic shock.
 Diffuse abdominal pain with clinical features of peritonitis like
guarding.
In hemodynamically stable patients with abdominal trauma without
features of peritonitis or radiographic evidence of gastrointestinal injury
during the initial workupnonoperative management and frequent monitoring
is an alternative. In patients with pelvic fracture or run over trauma, clinical
and radiological reassessment for 72 hours is a must.
In patients with blunt abdominal trauma, observational studies support
nonoperative management in the setting of negative or equivocal CTscan
findings or clinical findings showing absence of peritonitis27,46,47. Mesenteric
hematomas due to blunt traumanot associated with extravasation of contrast
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or signs of bowel injury or infarction in CT scan can also be kept under
observation if no other operative injuries are identified. Many of these
hematomas will resorb by its own and will not cause any clinical symptoms or
sequelae. But these patients can later on develop delayed peritonitis from
bowel ischemia after several days. So the 24 hour observation rule does not
apply for patients with these kind of potential devascularization injuries or
impending injuries.
There is a growing evidence to support selective nonoperative
management for penetrating abdominal injury now a days. In a retrospective
study of 792 hemodynamically stable patients with penetrating abdominal
injury (without any signs of peritoneal irritation on careful clinical
examination) no surgical intervention was undertaken and they were managed
nonoperativelywith serial abdominal monitoring and laboratory studies 48. Of
these, 10% of patients developed delayed symptoms requiring laparotomy.
Complications due to delay in surgery were observed in 0.3% patientswithout
any increased rate of mortality. Although the precise time duration of
observation should be calculated for each individual based on the severity of
injury; a minimum observation time of 12 hours for penetrating abdominal
injuries and 24 hours for blunt abdominal injuries in clinically stable patients
have been recommended based on the conclusions from many studies49,50.
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Non operative management and observation of patients with abdominal
injury consists of serial abdominal examinations, laboratory studies, and
repeat imaging (usually CT scan) as and when needed. The main part is
frequent serial abdominal examinations including palpation of abdomen and
abdominal girth assessment, ideally conducted every hour. For this reason,
patients with coexisting severe brain injury, spinal cord injury and altered
mental status are not candidates for observation. Clinical signs that suggests
bowel injury include progressive worsening of abdominal pain, abdominal
distension, hemodynamic instability or intolerance of oral intake. Monitoring
the white cell count may contribute to clinical diagnosis only if persistently
elevated. However, there are no conclusive data or studies citing the utility of
this parameter. WBC count should be obtained at the time of admission and
serial counts to be taken every six hours until resolution of symptoms or need
for surgical exploration arises. It might increase in the setting of peritonitis or
septicemia When indicated, surgical intervention should be undertaken at the
right time23.
SURGERY
When a blunt or penetrating hollow viscus injury is suspected or is
confirmed during surgical intervention, the injured bowel can be sutured
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primarily or resected with an immediate or delayed anastomosis based on the
site and severity of the injury. The mode of management depends on the
clinical status of the patient, severity of the injury, site of the injury, organs
injured and associated solid organ or vascular injuries. At times, in cases of
severe injury in hemodynamically unstable patients a damage control
approach may be sufficient which is accomplished by securing the injured
bowel to stop bleeding from mesentery or gastrointestinal leakage from
perforated bowel. Definitive repair or resection can be delayed up to 24 hours
or till the patient becomes stable.
PREPARATION
 Antibiotic prophylaxis – intravenous antibiotic prophylaxisshould be
given to all patients who require surgical intervention. It should be
specific and directed at the site of injury (upper or lower
gastrointestinal tract) based on which it changes. However, in certain
patients having a hollow viscus injury, the severity and site of injury
cannot be known. If upper and lower gastrointestinal injuries are
suspected, or the site and severity of the injury is unknown, antibiotics
with broad-spectrum coverage should be given.
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 Thromboprophylaxis – Patients with trauma are at high risk of
developing deep vein thrombosis and thromboembolism which gives an
added effect on the already existing morbidity. So prophylaxis for
thromboembolism is important and the choice depends on the nature
and severity of injuries and the presence of injuries or comorbidities
that contradict their use.
EXPLORATION
Hemodynamically unstable patients and those with

suspected severe

injuries should be intervened though a generous midline vertical abdominal
incision. Exploratory laparotomy for trauma should be performed in a
standard manner by packing the fourintra abdominal quadrants and evaluating
the abdominal organs including solid viscera, hollow viscera and vascular
structures in a systematic manner and when needed, exploring the
retroperitoneum.
Although laparoscopy is a safe and effective diagnostic tool it is not
commonly indicated in the setting of trauma because of lack of availability
and surgical expertise. But it is useful in evaluating diaphragmatic tears and
doubtful blunt injuries. Laparoscopy in the evaluation of hemodynamically
stable patients with abdominal trauma has been initially adopted for those
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with penetrating trauma to evaluate whether peritoneal breech has occurred or
not, but now has been used to evaluate blunt gastrointestinal injury also. For
appropriate candidates in whom reliable serial abdominal examinations can be
performed,nonoperative management is an alternative option. But careful
serial abdominal examinations, repeat laboratory investigations and imaging
techniques are important and should not hesitate for surgical exploration in
any instance of doubt.
Intra-abdominal bleedingdue to solid organ injury or vascular injury
should be given first priority so that the need for transfusion and fluid
requirements can be minimised, followed by control of gastrointestinal
contamination2. Hemodynamically stable patients with limited injuries can
undergo definitive management of bowel injuries during initial exploration
itselfwhich includes primary repair of the injury or resection and anastomosis.
In the setting of damage control surgery, in hemodynamically unstable
patients repair should be delayed until hemodynamic stabilization is achieved,
within 24 hours of the injury. It should not be delayed more than 48 to 72
hours after injury because boweldistension can worsen the situation.
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CONTROL OF MESENTERIC BLEEDING
Mesenteric bleeding and mesenteric hematomas are the most common
findings identified intraoperatively. These are managed using straight
techniques. Even with simple ligation of vessel active mesenteric bleeding
can be controlled. Due to the rich blood supply and anastomosis supplying
most of the areas of smallintestine, limited ligation of mesenteric vessels will
not result in bowel ischemia, but multipleligations at different sites, proximal
major arterial branch ligation or resection of mesentery may necessitate
resection of the involved bowel or else result in bowel ischemia. Once the
mesenteric injury has been managed, bowel viability should be assessed. Most
mesenteric venous injuries can be managed with ligation without any after
effects Ligation of the inferior mesenteric vein is well tolerated, but superior
mesenteric vein should be preserved whenever and wherever possible. If
ligation of the SMV cannot be avoided, measures to temporarily close the
abdomen should be considered and "second look surgery" should be done to
identify any massive bowel edema or congestion warranting resection.
MANAGEMENT OF HOLLOW VISCUS INJURIES
1. After control of bleeding, organs should be examined in a systematic
manner starting from stomach, under surface of diaphragm. Both
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anterior and posterior surfaces of the stomach should be inspected
carefully for signs of contusion or laceration. Not even a simple
puncture should be missed out. The posterior surface can be well
examined after opening the lesser sac. This is one of the areas where
most gastric injuries are missed. Ligating a few short gastric arteries
will facilitate adequate exposure of posterior aspect of fundus. Small
gastric perforations can be identified by injecting air into the
nasogastric tube and filling the abdomen with saline to look for air
bubbles. Also methylene blue can be instilled via nasogastric tube
and stomach is inspected for leakage by its colour.
2. After thorough examination of stomach the entire bowel and
mesentery, should be examined beginning from the ligament of
Treitz. All abnormalities should be thoroughly examined, but
definitive repair should not be undertaken until the entire length of
bowel has been evaluated. Either can proceed with primary closure
of perforation or resection of bowel based on the severity of injury
and hemodynamic status of the patient.
3. Evaluation of duodenal injury requires mobilization of duodenum
from its retroperitoneal attachments. Pancreas should be thoroughly
examined as it is a common association in duodenal injuries.
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Management modes change based on the part of duodenum injured
and associated injuries.
4. In large bowel injuries with overlying hematoma, the involved region
of the colon should be fully mobilized and circumferentially
inspected to look for injuries in all areas. Retroperitoneal and
intraperitoneal parts of colon including rectum should be carefully
examined and appropriate management should be carried out.
5. After thorough inspection of stomach and bowel, urinary bladder and
ureters should be examined for any injury even though they have
clinically evident symptoms like hematuria or urinary retention.
EVALUATING BOWEL VIABILITY
The viability of bowel should be carefully examined, particularly in
areas of mesenteric injury as it can hamper the vascularity. Areas for which
viability is uncertain should be observed throughout the duration of surgery.
A warm laparotomy pad can be placed over the region of doubtful viability to
promote blood flow. The patient's hemodynamic status should be reevaluated
and hypotension corrected and if possible vasoconstricting agents should be
avoided and after which viability can be reassessed.
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Bowel viability can also be assessed in the operating room with
clinical experience and judgment, a handheld Doppler to assess for audible
arterial

signals

within

the

mesentery

and

bowel

wall,

and

withiv fluoresceinadministration. Within a few minutes of giving fluorescein
injection, bowel can be examined using ultraviolet Woods lamp which shows
perfused areas as bright green and areas of ischemia as darker ones. If
warming with laparotomy pad and patient's blood pressure do not improve
intestinal perfusion, resection of the affected segment should be considered.
Potentially viable areas of bowel should not be resected immediately; rather, a
second-look surgery can be planned not later than 24 hours after the initial
surgery.
REPAIR TECHNIQUES IN BOWEL INJURY
Options for intestinal repair includes single layered or double layered
closure of perforation and hand-sewn or stapled techniques for resection and
anastomosis. The choice of technique depends on the site of injury, associated
injuries,general condition of the patient, and surgeon’s experience and
preference.
A stapled technique can be applied in small and large bowel
anastomoses when there is a minimal size discrepancy between the cut ends
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of the resected bowel. In observational studies done in trauma population
hand-sewn and stapled techniques have been shown to have similar
complication rates which includes anastomotic leak and wound infection. But
it is important to keep in mind that bowel edema from a traumatic injury can
prevent proper performance of anastomosis with a gastrointestinal stapler
where hand sewn technique is preferred.
The stomach is a highly vascular organ and is usually closed in two
layers to provide better hemostasis. In a double layer closure, the inner layer
is sutured with absorbable suture in running manner and the outer layer is
sutured with interrupted, Lembert sutures. Alternative to hand-sewn
anastomosis, stapler anastomosis can also be done in gastric injuries.
Like in gastric injuries, intestinal injuries can also be managed using a
single layer or double layer hand-sewn or stapled technique. Single layer
hand-sewn anastomosis is done using a running 3-0 suture with non
absorbable material while the double layer technique uses a running,
absorbable suture for the inner layer and interrupted sutures for the outer
layer. In a trial of 125 trauma patients undergoing surgery, no differences in
complication rates or lengths of hospital stay were found for a single layer or
double layer intestinal anastomotic techniques.
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REPAIR BY INJURY GRADE
Grade I, II and III injuries of stomach, small bowel, colon, and rectum
are considered to be low grade injuries that can be repaired primarily, whereas
higher grade injuries like grade IV and V are not amenable for primary repair
and requires resection
 Grade I – Partial-thickness lacerations should be repaired primarily in
single or double layers. Intramural hematomas encountered are opened,
evacuated, and the bowel wall inspected and repaired.
 Grade II – The edges of small, full-thickness lacerations should be
debrided to fresh margins and repaired in single layer. Small bowel
defects should be closed transversely so that narrowing of the bowel
lumen compromising the bowel vascularity can be avoided.
 Grade III – Larger lacerations of the small bowel, colon, and rectum
involving more than 50% of the circumference of bowelcan also be
repaired with debridement and primary closure. But larger lacerations
located in certain regions require specific approach.
 A gastric laceration near the pyloric end should be
repaired transversely, so that a wide gastric outlet can be
maintained while performing a pyloroplasty.
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 An injury at the gastroesophageal junction should be
repaired in single layer or double layerwith aclosedsuction drainage and to buttress the repair fundoplication
should be considered.
 Grade IV and V – Extensive injury or devascularized segments of small
or large bowel requires resection and anastomosis. Such injuries to the
stomach or duodenum requires complex reconstruction methods
depending on the location and extent of injury and patient's general
condition.
CLOSURE OF ABDOMEN
Following surgery for abdominal trauma, decision to close the abdomen
with or without skin closure depends on the ability to approximate the fascial
edges, the severity of intra-abdominal contamination, the potential for
anastomotic leak and the need to perform a second-look surgery.
Inhemodynamically unstable patients undergoing damage control surgery and
in those second-look surgery is being planned to assess bowel viability and
bowel edema, the abdomen should be temporarily closed. Abdomen can also
be left open in patients who are at risk of abdominal compartment syndrome.
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In a trial of 48 patients with colonic injuries it was found that leaving
the skin wound open resulted in significantly lower number of wound
infections compared with closure of skin wound (17 versus 31 patients). Thus,
in patients with injury to colon, rectum, or in patients with massive spillage of
contents

from

stomach

or

small

bowel

causing

gross

intraabdominalcontamination, loose approximation of skin edges using staples
is preferred so that it can be removed when an infection becomes apparent.
ROLE OF DRAINS
Data regarding the use of intra-abdominal drains in emergency trauma
surgery are limited. Drains are not routinely used following repair or resection
of most gastrointestinal injuries. One exception is gastric injuries demanding
total gastrectomy. Although no systematic review is available, expert
consensus concluded that drains should be used following total gastrectomy
with esophagojejunal anastomosis because of high rates of anastomotic leak
and associated mortality.
A systematic review identified 8 trials including 2 emergency surgeries
that compared using drains following colorectal resections with no drains. No
significant differences were found in the incidence of complications. Thus, it
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is preferred not to use drains following the repair or resection of colon or
intraperitoneal rectum when it comes to traumatic injury.
POSTOPERATIVE CARE
Postoperatively, the patient should be ideally managed in an intensive
care unit unless the surgery has been done for an isolated bowel injury.
 Patients with rectal injury who required a diversion colostomy should
have frequent evaluations of the stoma site to ensure viability of bowel.
 For patients who have undergone abdominal wall closure, intraabdominal pressure should be monitored so that abdominal
compartment syndrome can be avoided.
 Abdomen with gross contamination is managed with a temporary
abdomen closure. The frequency of dressing changes depends on the
severity of intra-abdominal injuries and type of closure used. A stoma
can interfere with the temporary abdomen closure and alternate
methods should be applied
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COMPLICATIONS
Following management of abdominal trauma, the incidence of
complications

range

from

22

to

29%2,43.

Common

postoperative

complications include
 Systemic complications such as pneumonia, sepsis, renal dysfunction
and thromboembolism
 Complications specific to abdominal surgery are surgical site infection,
intra-abdominal abscess and sepsis 39,23.
In the EAST multi-institutional gastrointestinal injury study, the
incidence of complications in patients with blunt abdominal trauma with
small bowel injury was significantly higher compared with those who did not
have small bowel injury (29% versus 13%)2. A delay in diagnosis of small
bowel injury >24 hours was associated with higher morbidity rate compared
with a diagnosis made within 8 hours (55% versus 8%)2.
Surgical site infection is common in patients with gastrointestinal
injury. In a prospective study of 178 patients with penetrating abdominal
injury, the overall incidence of surgical site infection was 20% and the
incidence of enter cutaneous fistula was 3.4%. Risk factors for surgical site
infection included duodenal and colonic injuries. In contrast to the EAST
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study

12

there was no association between surgical site infection and time to

operative management.
MORTALITY
Mortality in patients with hollow viscus injuries is related to overall
injury severity score (ISS), associated solid organ and vascular injuries and
other comorbidities. Mortality related directly to the gastrointestinal injury is
mostly related to a delay in initial diagnosis, intra-abdominal septicemia and
ensuing of mutiorgan failure. In a retrospective review of 268 patients with
abdominal trauma, mortality rates were 28% for gastric injuries, 19% for
rectal injuries and 15% for small bowel injuries35.
Mortality rates for patients with a ruptured stomach have been reported
between 28 and 66%12,35. The higher mortality rate for gastric injuries is
related to the more severe injury mechanisms needed to cause gastric
perforation and multiple other associated organ injuries like spleen,
diaphragm or lung as evidenced by higher mean injury severity scores 2.
A delay in diagnosis ≥24 hours in patients with blunt small bowel
injury was associated with a significantly higher mortality ratescompared with
diagnosis made at <24 hours (16% versus 4%) 2. In the EAST study, patients
with blunt small bowel injury were more likely to die compared to patients
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with blunt abdominal trauma who did not have small bowel injury (19%
versus 14%)2.
In patients with colonic injuries all died were treated with a proximal
diversion colostomy at the time of initial procedure and death was ultimately
the result of intra-abdominal septicemia and multiorgan failure. The
indication for colostomy in colonic trauma is a marker for severity of trauma
and high mortality rates.
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MATERIALS AND METHODOLOGY
This study which is a prospective observational study includes 50
patients admitted in the casualty ward with abdominal trauma both blunt and
penetrating injuries following road traffic accidents, assault by various
objects, interpersonal violence and accidental falls during the period of March
2017 to August 2018.
The study included all patients above the age of 12 years admitted with
abdominal pain either blunt or penetrating and the clinical or radiological
study or the intraoperative findings show hollow viscus injuries (contusion,
serosal tear or perforation). Patients with abdominal pain due to trauma but
not with features of hollow viscus injuriesradiologically or intra-operatively
were excluded from the study.
 Detailed and accurate history including age and sex of the patient, the
mode of injury whether blunt or penetrating, symptoms with which the
patient presented, the time elapsed since injury till admission were
documented.
 Baseline investigations including Hemoglobin, Platelet count, Blood
urea, Blood sugar, Serum electrolytes and Blood grouping were done
for all patients
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 A normal hemoglobin value and hematocrit value shortly after
injurymay be misleading because sudden acute shock following hollow
viscusmay not be adequately reflected by hemoglobin values due to
short timespan at presentation. Falling values of hemoglobin are
important especially in the setting of persistent shock.
 Blood glucose and urea and creatinine valuesusually remains normal in
acute hollow viscus trauma but in elderly patients with diabetes and
compromised renal parameters, it may show abnormalities.
 Urinalysis
 Blood gas analysis
 Plain x ray abdomen erect was taken for all stable patients.
 Air under diaphragm is one of the most constant signs in hollow viscus
injuries which is easier to diagnose in an erect film than in a supine
film.
 Look for any lower rib fractures on both sides which points on to
splenic injury on left side and hepatic injury on right side.
 As little as 10ml of air can be detected which may be seen as a
curvilinear collection of air between the line of the diaphragm and the
opacity of liver. Free air under diaphragm is more difficult to identify
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on the left side because of the overlapping gas shadows of stomach and
splenic flexure.
 Multiple air fluid levels may also be visualized.
 In

doubtful

cases

with

upper

hollow

viscus

perforation,

pneumoperitoneum may be facilitated by injecting 750 to 1000ml of air
into the nasogastric tube, after which the patient is made to sit up for 10
minutes and an upright xray or left lateral decubitus xray is taken and
compared.
 Gross haemoperitoneum gives a characteristic ground glass appearance
for which a minimum of 700 ml of free blood has to be present in the
peritoneal cavity.
 Loss of psoas and rectal opacities is suggestive of retroperitoneal
hematomas and gastric and colonic air shadows may get intended in
splenic injuries.
 In patients who are unable to tolerate the erect posture due to pain or in
unconscious patient where upright view cannot be takena leftlateral
decubitus view will provide similar information.
 Pelvic fractures should be sought out so that bladder injuries can be
ruled out.
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 Four quadrant aspiration is a simple mode for assessing the presence of
blood or fluid collections including feces in the peritoneal cavity for
which a 10cc syringe can be used and each quadrant can be separately
assessed.
 Ultra sound abdomen and CT abdomen were not routinely done in all
patients. Those patients in whom x ray or clinical examination was not
conclusive were subjected for USG and CT scans.
After clinical assessment and basic investigations, patients were
actively resuscitated with IV fluids, blood and blood products
especially those with hypotension and shock. Nasogastric tube
aspiration was done for all patients to provide gastric decompression
and bowel rest. Catheterization of bladder was done so that urine
output could be monitored especially in patients presented with shock.
Also could monitor for hematuria or urinary retention in suspected
cases of genitourinary trauma. Broad spectrum antibiotics were given
to combat septicemia due to enteric contents in cases of hollow viscus
perforation and multiorgan failure.
After stabilizing the patient, other necessary investigations like basic
radiological investigations and special radiological investigations were
completed as and when needed and patients were taken up for laparotomy
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under epidural, spinal or general anaesthesia, depending on the suspected site
of traumatic injury and the general condition of the patient. Since all patients
had hollow viscus injuries, they invariably went in for surgical intervention.
In almost all cases liberal vertical abdominal incisions were made and the
abdominal viscera both solid and hollow viscuswere inspected carefully for
pathology. Anterior and posterior surfaces of stomach, duodenum, small
intestines, colonwere carefully examined. Lesser sac was opened and
inspected retroperitoneum in suspected cases. Both intraperitoneal and
extraperitoneal ruptures of bladder ruled out.
Intraoperatively findings were noted including the organ injured and
the type of injury; whether a contusion, mesenteric tear, perforation single or
multiple. The way in which each case was operated was also taken into
account. Most of the cases had primary closure of the perforation. Other
management options were resection and anastomosis, omental patch closure.
Post-operatively patients were managed with nasogastric aspiration,
ivfluids, and antibiotics. Daily patients were monitored and assessed for
recovery and complications which were treated appropriately. Patients were
discharged after full recovery and were followed up depending on the type of
surgery performed.
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RESULTS AND OBSERVATION
The following findings were observed in the observational study regarding
hollow viscus injuries in abdominal trauma involving 50 patients admitted
with trauma abdomen in the casualty. Parameters included in the study were
age distribution, sex distribution, mode of injury blunt or penetrating, organs
injured in both types, radiological findings, treatment or intervention
modalities.
1. AGE DISTRIBUTION

Age (years)

No of patients

<20

1

21-30

27

31-40

13

41-50

9
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AGE DISTRIBUTION
30
25
20
AGE…

15
10
5
0

<20

21-30

31-40

41-50

Out of the 50 patients studied only 1 patient was under the age of 20 years. 27
patients fall in the age group of 21-30 years which shows the increased
incidence of RTAs and assaults and thereby increased abdominal trauma in
this group. 13 patients were in the age group of 31- 40 years whereas when it
comes to 41-50 years there were only 9 patients, which shows the decreased
incidence of inciting factor as age advances.
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2. SEX DISTRIBUTION

Male

Female

44

6

SEX DISTRIBUTION
12%
MALE
FEMALE

88%

44 patients out of 50 patients were males and 6 were females indicating
increased injuries in males because of increased incidence of RTAs and
assaults in them.
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3. MODE OF INJURY

Blunt injury

Penetrating injury

36

14

MODE OF INJURY

28%
Penetrating Injury
Blunt Injury
72%

Out of 50 patients more than half of the patients with hollow viscus
injuries were having injury due to blunt trauma accounting for about
72% and the rest had penetrating hollow viscus injuries.
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4. TYPE OF BLUNT TRAUMA

Type of blunt trauma

No of patients

RTA

22

Assault [knife, sharp objects]

6

Fall [free fall, fall from moving

8

vehicle, fall following hit]

TYPE OF BLUNT INJURY

22%
RTA
Assault

17%

61%

Fall

Most common cause for blunt abdominal trauma was found to be RTA. Out
of 36 patients 22 patients had blunt hollow viscus injuries due to RTA and the
rest 14 were due to falls and 8 due to assaults.
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5. ORGANS INJURED IN BLUNT INJURY
Organs injured

No of patients

Jejunum [proximal, distal]

16

Ileum

13

Gall bladder [fundus]

4

Urinary bladder

2

Colon [transverse]

1

ORGANS INJURED IN BLUNT INJURY
5.55% 2.77%
11.11%

44.44%

Jejunum
Ileum
Gall Bladder
Urinary Bladder
Colon

36.11%

Study came to a conclusion that in patients with blunt abdominal trauma most
common organ injured was jejunum followed by ileum. Out of 36 blunt
trauma cases 16 were jejunal injuries and 13 ileal injuries. There were 4 cases
of gall bladder perforation and 2 cases of urinary bladder rupture. 1 patient
had perforation in transverse colon.
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6. ORGANS INJURED IN PENETRATING TRAUMA
Organ injured

No of patients

Ileum

6

Jejunum

4

Stomach

3

Colon [transverse]

1

ORGANS INJURED IN PENETRATING INJURY
7.14%

42.85%

21.42%

Ileum
Jejunum
Stomach
Colon

28.57%

In traumatic penetrating abdominal injuries ileum was found to be the most
common organ injured followed by jejunum. Out of the 14 patients with
penetrating abdominal trauma 6 had injury identified in ileum and 4 in
jejunum. 3 patients had injuries in stomach and 1 patient with colonic injury.
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7. BOWEL INJURY AND ABDOMINAL TRAUMA
Bowel injury

No of patients

Jejunum

20

Ileum

19

Colon

2

BOWEL INJURY

4%
Jejunum

40%
38%

Ileum
Colon

This diagram shows the number of patients with traumatic bowel injury
of small and large intestines which says that out of 50 patients, 41 had
intestinal injuries with small intestines accounting for 39 cases. Only 2
patients had injury in large bowel.

65

8. MODES OF PRESENTATION
SYMPTOMS AND SIGNS
45
40
35
30
25
20
15
10
5
0

Symptoms and signs

The most common symptom with which the patients presented was abdominal
pain. Out of 50 patients 44 presented with abdominal pain. 27 patients had
evidence of peritoneal irritation like guarding or rigidity. Only 12 patients had
any external findings. At the time of admission 16 patients presented with
hypovolemia and shock.
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9. RADIOLOGICAL FINDINGS BASED ON X RAY ABDOMEN
ERECT
X ray abdomen erect

No of patients

Air under diaphragm

31

Dilated bowel loops

3

Ground glass appearance

4

No abnormalities detected

8

Not taken

4

8%

RADIOLOGICAL FINDINGS

Air under diaphragm

16%

Dilated bowel loops

8%

62%

6%

Groud glass
appearance
No abnormalities
detected

Commonest finding in erect x ray was air under diaphragm with 31
patient had it. 8 patients did not have any specific findings. X ray was
not taken for4patients as they were hemodynamically unstable to shift.
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10.MODES OF MANAGEMENT
Mode of management

No of patients

Primary closure of perforation
Omental

patch

22

closure

of

7

perforation
Resection and anastomosis

10

Repair of serosal tear

5

Open cholecystectomy

4

Urinary bladder repair

2

MODES OF MANAGEMENT

4%

8%
44%

10%

PRIMARY CLOSURE
OMENTAL PATCH CLOSURE
RESECTION AND
ANASTOMOSIS

20%

REPAIR OF SEROSAL TEAR
REPAIR OF URINARY
BLADDER

14%

OPEN CHOLECYSTECTOMY
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GASTRO INTESTINAL INJURY AND MANAGEMENT
Primary
closure of
perforation
Jejunum

13

Ileum

7

Omental
patch closure
of
perforation
4

Stomach
Colon

Repair of
serosal
tear

Resection
and
anastomosis

2

1

3

9

3
2

Commonest repair methods performed for gastrointestinal injuries include
primary closure of perforation, omental patch closure of perforation, serosal
tear repair and resection and anastomosis. Out of the 44 cases with these kind
of injuries 20 cases underwent primary closure of perforation. 10 cases had
resection and anastomosis. 5 cases with serosal tear underwent simple repair.
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DISCUSSION
In this prospective study of hollow viscus injuries due to abdominal
trauma, observations were made based on 50 patients admitted with hollow
viscus injuries followingroad traffic accidents, falls from height and assault
by objects and interpersonal violence. Only 1 patient was under the age of 19
years with 27 patients fall in the age group of 21 to 30 years amounting to
54%. Males account for 44 cases (88%) and females for 6 cases (12%). The
majority of males account for the male preponderance involved in road traffic
accidents and interpersonal violence.
Both blunt and penetrating trauma were separately studied.
Commonest type of injury leading on to hollow viscus injuries was noted to
be blunt injury probably because of the force it uses to cause. 72% of the
patients had blunt trauma and 28% had penetrating trauma following which
they developed hollow viscus injuries. Different modes of blunt injury
included RTA, assaults and falls out of which RTA acquired the first position
accounting to 61% (22). 8 patients had blunt injury following falls and 6 had
it following assault by objects and interpersonal violence. Causes for
penetrating injuries include stab injuries, gunshot injuries in which gunshot
injuries are not common in our part of the world. 14 patients had hollow
viscus injuries due to abdominal stab.
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Patients with traumatic abdominal injuries presented with abdominal pain,
abdominal tenderness, guarding, external injuries on the abdominal wall,
hypovolemia and shock. Commonest symptom to note was abdominal pain. It
was present in 44 patients.16 patients presented with hypovolemia and shock.
32 patients had tenderness over the abdomen and among that only 27 patients
had guarding and rigidity. 12 patients had external injuries over the abdominal
wall like bruises or contusions.
Organs injured in both blunt and penetrating were separately noted. In
both types small bowel accounted for most number of cases. Not a single case
of duodenal injury was noted probably because of retroperitoneal location of
duodenum. Most cases had jejunal or ileal injury. Out of the 36 patients with
blunt abdominal trauma 16 had jejunal injuries and 13 had ileal injuries.
Colonic injury was found in 1 patient. Traumatic gall bladder perforation was
noted in 4 patients which is rare. 2 patients had perforation in urinary bladder
which were extraperitoneal.
In patients with hollow viscus injuries following penetrating trauma 10
patients had small intestinal injuries which constituted 6 ileal injuries and 4
jejunal injuries. 3 patients had gastric injuries and 1 had colonic injury. In
short taking together both blunt and penetrating trauma 20 patients had jejunal
injuries (40%) and 19 patients had ileal injuries (38%). 2 patients hdcolonic
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injuries. Out of the 50 patients 41 had bowel injuries including small and
large intestines which accounts to 82%.
One of the most reliable and cost effective investigations available in
almost all institutes is plain abdominal radiographs which can detect hollow
viscus injuries as free air under diaphragm or ground glass appearance. But
not all patients with hollow viscus injuries present with pneumoperitoneum.
In this study 31 patients presented with free air under diaphragm in
radiographs (62%). Ground glass appearance was noted in 4 patients (8%)
which mostly points on to gross hemoperitoneum. 8 patients were found to
have no specific abnormalities owing to findings like serosal tear or gall
bladder perforation. In 4 patients x ray was not taken since they were
hemodynamically unstable to shift for any investigation.
Since all the cases were hollow viscus injuries none of the patients were
managed conservatively. Some sort of operative intervention was
implemented in 50 patients. Even though surgical intervention stood as
definitive management; the first and foremost management in these patients
were resuscitation with iv fluidsand blood and blood products. Modes of
management included repair of serosal tear, primary closure of perforation,
omental patch closure of perforation, resection and anastomosis for
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gastrointestinal injuries, cholecystectomy for gall bladder perforation and
closure in 2 layers for urinary bladder injuries.
The commonest modality performed was primary closure of
perforation. 22 patients (44%) underwent this procedure which includes 13
jejunal injuries, 7 ileal injuries and 2 colonic injuries. 7 patients (14%) had
omental patch closure in which 4 were jejunal injuries and 3 were gastric
injuries. 2 patients with serosal tear in jejunum and 3 with tear in ileum were
managed with simple repair of the tear. 20% of the patients had resection and
anastomosis. Out of the 10 patients who underwent resection and anastomosis
9 had ileal injury and only 1 patient had jejunal injury substantiating resection
and anastomosis to be the most common modality of management in ileal
injuries. In short most of the jejunal injuries had primary closure and ileal
injuries had resection and anastomosis.
Postoperative period was uneventful in almost all patients and 2
patients died in the postoperative period. 1 patient had blunt injury following
fall from height and sustained ileal injury for which he underwent resection
and anastomosis and died on the operated day. Another patient was admitted
with blunt injury following assault and had resection and anastomosisfor ileal
perforation and died on third postoperative due to myocardial infarction.
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CONCLUSION
 Hollow viscus injury refers to injury to stomach, small intestine, colon,
or rectum, gall bladder and urinary bladder following traumatic
mechanisms, which can be blunt or penetrating. These injuries are less
common than injuries to solid viscera and mostly occurs following
blunt trauma. The severity and type of injury depends upon the
mechanism of trauma and can range from minor contusion to complete
devascularization.
 Based on the mechanism of injury patient should be assessed
thoroughly to look for any gastrointestinal injury which includes
clinical examination, radiological investigation and other relevant
findings. The signs like abdominal tenderness, abdominal distension or
signs of peritoneal irritation may suggest an intra-abdominal injury, but
are not specific. In addition to physical examination, abdominal
radiographs form one of the valuable investigations to identify hollow
viscus injuries. CT scan is useful inhemodynamically stable patientsand
is the first line noninvasive radiological investigation in identifying
hollow viscus injuries and hemoperitoneum. Pneumoperitoneum, extra
luminal enteric contrast, discontinuity of the wall of a hollow viscus
organ, intraabdominal free fluid, bowel wall thickening, evidence of
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bowel infarction and mesenteric hematoma suggest injury to hollow
viscus organ in CT scan.
 Hemodynamically unstable patients, those with known gastrointestinal
injury like pneumoperitoneum in radiological investigations and those
who require operative intervention should be taken for abdominal
exploration by making an appropriate midline vertical incision. In
selected patients who are hemodynamically stable, in the absence of
peritonitis and other operative injuries or imaging studies are not
conclusive for gastrointestinal injury observation may be an option.
Mesenteric and intramural hematomas might resolve without surgical
intervention.
 There is an increased incidence of complications when there is:
a. a delay in presentation.
b. delayin deciding the treatment.
c. inadequate resuscitative measures.
d. other comorbidities and risk factors for surgery.
e. prolonged and complicated surgical procedure
 American Association for the Surgery of Trauma (AAST) Organ Injury
system is used to grade gastrointestinal injuries. It is based on CT
findings and intraoperative findings. This helps in guiding the surgical
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management. When there are severe associated injuries and the patient
is hemodynamically unstable a damage control method can be
approached. Definitive repair can be delayed up to 24 hours. The
decision to carry out a primary repair or to resect an injured bowel
depends upon the severity of injury and its site. Primary repair can be
done in grade I, II, and III gastric, small bowel, colon, and rectal
injuries but resection and anastomosis is needed in grade IV and V
injuries and multiple injuries along same segment.
 For patients with colonic or intraperitoneal rectal injuries, primary
repair, or resection and anastomosis without a diversion colostomy is
preferred. Proximal diversion colostomy alone might be sufficient in
patients with extraperitoneal rectal injuries. Rupture of stomach might
end up in gastrectomy and placement of intra-abdominal drain at the
site of esophagojejunal anastomosis is preferred in these patients rather
than no drains because of high chance of anastomotic leak. For other
gastrointestinal injuries following repair, drains are not suggested.
Sometimes following exploratory laparotomy for trauma, the
abdominal wall may need to be temporarily closed so that second look
procedure can be planned later.
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 The proper management of traumatic hollow viscus injuries require
good clinical acumen, quick decisions, good and appropriate surgical
techniques and adequate postoperative care. But how far the technology
has grown the skill of a qualified surgeon is by far the most
irreplaceable factor in managing a hollow viscus injury.
 So in short abdominal trauma form an important category of lethal
injuries a surgeon faces in emergency department. The clinical
presentation of these injuries may vary greatly according to the site and
severity of the injury and differs in blunt and penetrating injury. It can
range from a deceptively normal appearance in blunt injury to collapsed
and moribund state with hypotensive shock. Sometimes may be
complicated with other solid organ injuries. While dealing with hollow
viscus injuries associated with other severe injuries, themanagement
modality

should

be

prioritized

giving

importance

to

life

threateninginjuries followed by other injuries. Eventhough chances of
hollow viscus injuries are more with penetrating abdominal trauma as
most studies show, this study shows that brunt of hollow viscus injuries
were caused by blunt abdominal trauma which again is an alert for
proper management of trauma cases.
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 So a hollow viscus injury should be suspected in all cases of blunt
abdominal trauma. In doubtful cases repeat clinical examinations with
close monitoring and repeat imaging is necessary for proper diagnosis
and to prevent delay in appropriate surgical intervention. Mode of
repair is based on delay in presentation, degree of contamination with
enteric contents, other associated injuries and general condition of the
patient. Above all it depends on the clinical expertise of the surgeon
and the facilities available in the trauma centre.
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TRAUMATIC JEJUNAL PERFORATION FOLLOWING BLUNT
TRAUMA

TRAUMATIC COLONIC INJURY FOLLOWING PENETRATING
TRAUMA ALONG WITH MESENTERIC HEMATOMA

PENETRATING ABDOMINAL TRAUMA FOLLOWING STAB WHICH
RESULTED IN LONG SEGMENT JEJUNAL INJURY

TRAUMATIC GALL BLADDER PERFORATION FOLLOWING BLUNT
ABDOMINAL TRAUMA

INJURY TO URINARY BLADDER FOLLOWING BLUNT ABDOMINAL
TRAUMA. BULB OF FOLEY’S CATHETER SEEN.
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PROFORMA
Sl.No:
Name:
Age/Sex:
I.P.No.:
Address:

Date and time of injury:
Date and time of arrival:

Nature of Injury: RTA / assaults / falls
Time duration from injury to hospital:
Presented with: abdominal pain / abdominal distension / hematuria /
hypovolemia / others
General condition of the patient: consciousness / vitals / pallor
Per abdomen: imprints or marks of the impacting object / external injuries /
tenderness
Guarding or rigidity: yes / no
Diagnosis:
Investigations:
Chest x ray: air under diaphragm
X-ray abdomen erect: ground glass appearance / dilated bowel loops
USG abdomen: free fluid / solid organ injury / other findings

CT abdomen and pelvis: pneumoperitoneum / discontinuity of bowel wall /
hemoperitoneum / free fluid /other findings
Surgical management: primary closure / resection and anastomosis / repair of
serosal tear / other surgeries
Intraoperative finding: contusion / serosal tear / perforation / transection of
bowel / gall bladder or urinary bladder injury
Part of the bowel injured: duodenum / jejunum / ileum / colon
Postoperative period: any complications

S.No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Name
Samsahabudeen
Sadaiyan
Murugan
Ramasamy
Manikandan
Amalapushpam
Rajadurai
Babu
Devendran
Udayakumar
Jeyapal
Sekar
Sivakumar
Palaniammal
Pandi
Raman
Vellaisamy
Alagu
Karuppasamy
Murugeswari
Kanagavel
Selvi
Palanisamy
Raju
Madasamy
Antony
Kumar
Sakti pandiyan
Ganesan
Lakshmanan
Muthukumar
Vellaisamy
Ayyanar
Saravanan
Mookkammal
Karthik
Ganesan
Esakkiappan
Durairaj
Mariammal
Kattiraja
Balakrishnan

IP No
36416
35152
13171
12089
17718
23859
33634
9274
11022
11907
17592
19384
40112
44910
50517
50534
60532
62403
62479
71443
74563
420
77534
76096
37124
4456
2850
2778
71184
74525
4887
19133
23859
40282
43442
57129
48130
57229
64341
68925
70129
62546

Age
36
40
40
40
30
26
25
28
28
26
30
45
27
42
49
35
33
35
42
39
32
30
31
32
38
26
32
23
36
25
22
28
40
21
23
21
45
30
48
25
28
45

Sex
M
M
M
M
M
F
M
M
M
M
M
M
M
F
M
M
M
M
M
F
M
F
M
M
M
M
M
M
M
M
M
M
M
M
F
M
M
M
M
M
M
M

Mode of Injury
RTA / blunt injury
fall from height / blunt
assault /penetrating injury
RTA / blunt
RTA / blunt
RTA / blunt
RTA /blunt
RTA /blunt
assault with heavy object/blunt
RTA/blunt
assault /penetrating
RTA /blunt
RTA /blunt
RTA/blunt
RTA /blunt
RTA /blunt
RTA /blunt
assault /penetrating
RTA /blunt
RTA /blunt
assault /penetrating
RTA /blunt
assault /penetrating injury
assault /penetrating
RTA /blunt
assault /penetrating
RTA /blunt
assault /penetrating00
RTA /blunt
RTA /blunt
assault /penetrating
RTA /blunt
assault /penetrating
RTA /blunt
fall from height / blunt
fall on heavy object
fall from height / blunt
assault //blunt
fall from height / blunt
assault /blunt
fall from height / blunt
fall from height / blunt

X ray
Organ injured
Treatment
air under diaphragm
ileum
resection and anastomosis
air under diaphragm
ileum
resection and anastomosis
not taken
ileum
resection and anastomosis with loop ileostomy
air under diaphragm
ileum
primary closure of perforation
air under diaphragm
jejunum
omental patch closure of perforation
air under diaphragm
jejunum
primary closure of perforation
no specific abnormalities
jejunum
repair of serosal tear
air under diaphragm
jejunum
primary closure of perforation
air under diaphragm
jejunum
omental patch closure of perforation
no specific abnormalities
ileum
repair of serosal tear
air under diaphragm
jejunum
primary closure of perforation
no specific abnormalities
jejunum
primary closure of perforation
air under diaphragm
ileum
resection and anastomosis
air under diaphragm
jejunum
omental patch closure of perforation
not taken
gall bladder
open cholecystectomy
air under diaphragm
transverse colon
primary closure of perforation
no specific abnormalities
urinary bladder
perforation closure in 2 layers
air under diaphragm
stomach
omental patch closure of perforation
no specific abnormalities
gall bladder
open cholecystectomy
dilated bowel loops
jejunum
primary closure of perforation
no specific abnormalities
ileum
repair of serosal tear
air under diaphragm
jejunum
omental patch closure of perforation
air under diaphragm
stomach
omental patch closure of perforation
air under diaphragm
stomach
omental patch closure of perforation
air under diaphragm
jejunum
primary closure of perforation
dilated bowel loops
jejunum
repair of serosal tear
air under diaphragm
jejunum
primary closure of perforation
air under diaphragm
ileum
resection and anastomosis
air under diaphragm
ileum
primary closure of perforation
air under diaphragm
ileum
primary closure of perforation
no specific abnormalities
ileum
repair of serosal tear
ground glass appearance
gall bladder
open cholecystectomy
air under diaphragm
ileum
resection and anastomosis
dilated bowel loops
ileum
primary closure of perforation
no specific abnormalities
gall bladder
open cholecystectomy
ground glass appearance
urinary bladder
perforation closure in 2 layers
air under diaphragm
jejunum
primary closure of perforation
air under diaphragm
jejunum
primary closure of perforation
air under diaphragm
jejunum
primary closure of perforation
not taken
multiple jejunal perforations
resection and anastomosis
ground glass appearance
jejunum
primary closure of perforation
air under diaphragm
ileum
resection and anastomosis

Outcome
discharged
died on POD - 3
AMA
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged
discharged

S.No
43
44
45
46
47
48
49
50

Name
Selvam
Pandi
Palanisamy
Selvaraj
Murugan
Ponram
Sekar
Rajan

IP No
76854
45362
78739
7716
9274
4456
2778
65430

Age
30
19
23
21
37
23
45
27

Sex
M
M
M
M
M
M
M
M

Mode of Injury
X ray
assault /penetrating
air under diaphragm
fall from height / blunt
air under diaphragm
assault /penetrating
air under diaphragm
assault /blunt
air under diaphragm
assault /penetrating
air under diaphragm
assault with heavy object/blunt ground glass appearance
assault /penetrating
air under diaphragm
assault /blunt
not taken

Organ injured
jejunum
ileum
transverse colon
ileum
ileum
ileum
jejunum
ileum

Treatment
primary closure of perforation
resection and anastomosis
primary closure of perforation
primary closure of perforation
primary closure of perforation
primary closure of perforation
primary closure of perforation
resection and anastomosis

Outcome
discharged
discharged
discharged
discharged
discharged
discharged
discharged
died on operated day

