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Duodenal trauma and its management has always been a hard task and presents as a situational dilemma in
surgical emergencies. Very limited work guidelines and standards are available for the management of these
complex injuries. Triple tube technique as pure procedure or with its situational modifications is seen as an
ideal repair for duodenal perforations. Gastrojejunostomy seemingly is a better option to gastrostomy when
large perforations are being repaired for which lumen narrowing is expected.
KEY WORDS: Duodenum, Trauma, Surgical Emergencies, Triple Tube Technique.

The diagnosis of duodenal injury is difficult while
it is highly suspected. The presence of highly
suspicious clinical history and findings like
steering wheel or seat belt injury over the
anterior abdominal wall may make the clinician
more conscious towards duodenal injury. The
physical examination can be misleading because
of its retroperitoneal location. Duodenal
perforations usually show subtle clinical
presentation because of its retroperitoneal
location. Tachycardia, right upper quadrant
tenderness, vomiting, and a progressive rise in
temperature and heart rate are common
findings. Intraperitoneal perforations will
manifest with typical signs of peritonitis.
Retroperitoneal perforations may take several
hours or days to produce signs of peritonitis, till
duodenal contents spill over into the peritoneal

Duodenal traumas are rare cases, but the
incidence of these is on an increase with the
increase in the number of motor vehicles [1]. Its
diagnosis is also difficult because of its
anatomical location. The incidence of duodenal
injuries as estimated varies from 3% to 5%. Most
duodenal injuries, estimated to be around 75%
are caused by penetrating trauma while, rest
25% injuries are due to blunt injury or a direct
blow to the epigastrium. Blunt trauma injuries
are rare, and difficult to diagnose because
patients may have suboptimal signs when first
time attending emergencies. Most of duodenal
injuries are associated with intra-abdominal
solid organ injuries because of its close
anatomical relation to solid organs like liver and
kidney [2-4].
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cavity. Delay in diagnosis and management
definitely contributes to increase the morbidity
and mortality [5].

CASE REPORT:

A 15 years old male patient attended emergency
surgery ward with one day history of blunt injury
over the abdomen in the right upper quadrant
by bicycle handle while cycling. He complains
of severe and constant pain in abdomen with
vomiting and obstipation since the time of
incidence.
On examination: Patient was conscious oriented
but drowsy. Have a pulse rate of 110/minute and
a systolic blood pressure of 80mm of Hg. He was
afebrile, but tachypnoeic and dehydrated.
Respiration:  Bilateral air entry present, but mild
decrease in the right lower zone.
Per abdomen- generalized tenderness, guarding,
rebound tenderness present, BS +ve.
DRE- rectum collapsed and empty Rest system
WNL
The patient was admitted and immediate IV fluid
resuscitation done. When vitals stabilized, all
routine and necessary investigations performed.
[Table 1]

Table 1:  Showing the routine and necessary
investigations.

Investigation Value 
Hb 14.5 gm
TLC 2440 mm3

platelets 220000 mm3
Blood urea 56 mg/dl

Serum creatinine 0.9 mg/dl
Serum amylase 325 IU/L

Serum lipase 180 IU/L
Na+ 130 meq/l
K+ 4.1 meq/l

Chest Xray (PA view) supine No free gas under the diaphragm

USG Whole abdomen

Small amount of perihepatic 
collection with mild free fluid in 
peritoneal cavity. No solid organ 

injury

CECT whole abdomen

Mild free fluid in perihepatic, sub 
diaphragmatic and pelvis likely 

hemoperitoneum, few air flecks seen 
in sub diaphragmatic region s/o of 

pneumoperitoneum.  Minimal to mild 
right pleural effusion.

On the basis of clinical examination and
radiological investigations, patient planned for
exploratory laparotomy.
After proper preoperative preparation and
midline laparotomy performed under general
anaesthesia. Following intraoperative findings
were noted:
1. Approx. 1000 ml bilious ascites.
2. There were two large duodenal perforation in
second part of duodenum, one over the anterior
wall measuring 4 cm X 3 cm and the other over
posterior wall measuring 3 cm X 3 cm, with
mucosa pouting out. [Figure 1 and 2]
3. No solid organ trauma.
4. Retroperitoneum normal.

Fig. 1: Arrow showing anterior wall perforation
(repaired).

After careful mobilization of duodenum following
procedures were performed
1. Primary repair of both duodenal perforations
in two layers by 3-0 RB Vicryl and silk.
Fig. 2: Arrow showing posterior wall perforation
(repaired).
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2. Triple tube decompression:
(A) A 14F Ryle’s tube progresses retrogradely
up to second part of duodenum from
antimesentric surface of jejunum, 20 cm distal
to the DJ flexure (retrograde duodenostomy)
(B) Posterior wall, retro colic, isoperistaltic
gastrojejunostomy in place of gastrostomy, 30
cm distal to the DJ flexure.
(C) Ante grade feeding jejunostomy, 45 cm distal
to the DJ flexure using 18F Ryle’s tube.
(D) 18 Fr Nasogastric Ryle’s positioned.
(E) Drain placed in sub hepatic and pelvis region.
Abdomen closed in layers and patient shifted to
ICU for postoperative care. Patient developed
fever with leukocytosis of 23000, on the second
post-operative day. The antibiotics were
upgraded on the basis of subhepatic drain fluid
culture. The fever subsided and blood counts
normalized.
Jejunostomy feed started on day five but was
withheld as the right sub hepatic drain output
turned bilious the next day. The patient was
started on total parenteral nutrition and the
drain output that always was  less than 100 ml/
day, became nil by 12 th post-operative day. The
Ryle’s tube was removed on day 15,
duodenostomy with abdominal drains on day 20
and finally feeding jejunostomy removed on day
22 when the patient was able to take a sufficient
amount of food by mouth.
Oral gastrograffin contrast study showed free
flow of contrast through pylorus into duodenum
and a patent gastojejunostomy. Patient was
discharged on 30th post-operative day.

DISCUSSION

Diagnosis of duodenal injury is difficult routinely
because the signs and symptoms get masked
by injured adjacent organs. A small leak takes
many hours to develop a significant collection
and produce signs of peritonitis. Common
symptoms are high grade fever, generalised
abdominal pain and sepsis [3,4,7,8].
Routine blood investigations provide very little
help in the early diagnosis of duodenal injuries.
The serum level of amylase is considered as an
indicator of duodenal injury, but has low
sensitivity and specificity [6]. However the
serum amylase level can be used as predictive
value in admitted patients for observation.
Lucas and Ledgerwood [5] advocated that the
serum amylase level monitored every 6-h. And
persistently elevated amylase level may be
significance in detecting duodenal injury.
Radiographic studies such as positive plain
abdominal x-ray are helpful in diagnosis. On USG
abnormal findings like unexplained fluid
collections surrounding the duodenum and
retroperitoneal free air around the upper pole
of right kidney suggest duodenal injury. But often
ultrasound has limited access to in the
pancreaticoduodenal area.

It is inferred from the available clinical data on
trauma that the pancreas and the duodenum are
protected and rarely injured, but whenever they
are, the injuries are far more serious and result
in higher mortality and morbidity and the
diagnosis is invariably delayed. There is very
limited evidence based work available and so
less available are the standards for the
management of these complex injuries.  The
usual sites for duodenal injury are the second
part (36%), the third part (18%) and the fourth
part (15%). The least injured part is first part
[6].

Table 2: AAST classification for duodenal injury

Grade Injury description

I

II

III

Laceration               
Vascular

IV Laceration

V

Involving single portion of duodenum                               
Partial thickness, no perforation

Haematoma   
Laceration

Haematoma   
Laceration

1.Disruption of 50–75% of circumference 
of D2  2. Disruption of 50–100% of 

circumference of D1, D3 and D4

Involving more than one portion                                  
Disruption < 50% of circumference

1.Disruption of > 75% of circumference 
of D2   2.Involving ampulla or common 

bile duct

1.Massive disruption of pancreatico-
duodenal complex                                              

2. Devascularisation of the duodenum

Laceration

The most useful investigation for diagnosis of
duodenal trauma is a CT scan. In CT scan
significant findings are retroperitoneal fluid and
air collection and severe extent of injury to the
adjoining structures. CT scan with both oral and
intravenous contrast may detect the
extravasation of contrast medium in the case of
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a laceration. Diagnostic laparoscopy is not
helpful in diagnosis of duodenal injury because
of its retroperitoneal location [9, 10, 11, 12, 13].
AAST (American Association for the Surgery of
Trauma) has classified duodenal injury into four
grades. [Table 2] [4].
Prerequisite for duodenal trauma management
is the mobilization of colon and Kocherisation
of duodenum and ability to handle different
surgical procedures based on complexity of
injury.
The first task of management is the repair of
duodenal laceration and prevention of leak.  The
duodenal decompression through tube
duodenostomy, which can be done in three ways:
(a) primary, where the tube is inserted directly
in duodenum an orifice different from the
wound; (b) anterograde, where the duodenum
is decompressed by passing a tube through the
pylorus towards the duodenum and (c)
retrograde, where the tube is passed through
the jejunum towards duodenum injury site.
In 1979 Stone and Fabian [14] introduced the
use of the duodenostomy tube as ‘‘triple ostomy’’
(gastrostomy, duodenostomy and jejunostomy).
They studied 237 patients and he found only 1
case of duodenal fistula when duodenostomy
tube was applied. While 8 patients developed
fistula when it was not used.
Another method of repair of duodenal injury is
the use of mucosal or serosal patches, first
introduced   in 1960. Experimental models had
proven that the apposition of serous membrane
of mobilised jejunal loop to seal full-thickness,
non-reconstructible duodenal injuries induced
mucous coat in six to eight weeks [15, 16, 17].
In condition of duodenal injuries where entire
duodenal circumference has been devitalised,
a segmental resection and an end-to-end
duodenal anastomosis can be perfomed. The
resection of the first, third and fourth portions
of the duodenum is not associated with a high
risk of vascular involvement. The limiting step
in the resection of the second portion is assigned
to the arterial arcade shared with the pancreas.
In this patient, we performed triple tube
technique for two large traumatic duodenal
perforations. This technique includes repair of
duodenal perforation and prevent its leak by

triple tube- gastrostomy, duodenostomy and
jejunostomy. We performed retrograde
duodenostomy, feeding jejunostomy and a
gastrojejunostomy in place of gastrostomy. We
expected the repair of two large perforations in
a young male to progress into a stenosis of
affected segment down flow obstruction.
Gastrojejunostomy shall bypass the stomach
contents and prevent this postoperative
complication.

CONCLUSION

In a complex scenario as of duodenal perforation
various modes of management have been
advocated in literature, but none has been
standardised. We have brought out successful
management of multiple large perforations of
duodenum following trauma that was managed
with a modified triple tube decompression in
which we substituted gastrostomy with a
gastrojejunostomy.
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