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Unusual clinical course

Duodenal trauma usually consists of retroperitoneal lesions. Its management can be complicated by the loca-
tion of the injury and difficulty in making an early diagnosis. Duodenal injuries are divided into blunt and pen-
etrating trauma, and the possible results are hematoma, laceration, and devascularization. Duodenal lesions
due to blunt trauma are usually accompanied by lesions of nearby organs. We present a rare case of a single
duodenal laceration due to blunt abdominal trauma caused by a horse kick, along with a literature review.

A 13-year-old boy presented to our emergency department after being kicked by a horse in his abdomen. He
was stable and complained of abdominal pain without any other specifications. Computed tomography imag-
ing revealed a retropneumoperitoneum and free fluid in the abdominal cavity. The patient was taken for an
emergency laparotomy, which showed a single duodenal laceration of the second and third portions of the du-
odenum. The laceration was repaired with a double-layer closure using monofilament 3-0 polypropylene su-
ture. The patient recovered from his injuries and was well at his last follow-up.

This case highlights the possible outcomes of an innocent blunt trauma and the importance of early diagnosis
for the best outcome of a duodenal laceration. It also identifies the dissociation between the patient’s clinical
presentation and his significant intra-abdominal injury.

Abdominal Injuries ¢ Lacerations ¢ Retropneumoperitoneum ¢ Wounds and Injuries ¢
Wounds, Nonpenetrating
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Background

Duodenal trauma can present a challenging clinical situation
because the retroperitoneal location of the larger part of the
duodenum hinders early diagnosis, resulting in a higher rate of
morbidity and mortality [1-3]. Duodenal trauma usually con-
sists of retroperitoneal lesions, which represent a small per-
centage of abdominal injuries. These injuries can be divided
into blunt or penetrating lesions, with blunt injuries being rar-
er (ratio of 1: 5) [1-3]. The kinetic mechanism in blunt duode-
nal trauma is mainly caused by crushing or compression, in-
volving a direct force applied to the abdominal wall, which is
then transmitted to the duodenum as it is compressed against
the spinal column [1-4].

The American Association for Surgery of Trauma Organ Injury
Scale (AAST-OIS) committee classifies duodenal injuries as
grades | to V. The primary purpose of the duodenal injury
grading system is to help a surgeon identify the procedure
with the greatest chance of success, depending on the specif-
ic grade of injury [1,2,5,6].

Postoperative complications of duodenal surgery include an
intra-abdominal abscess, duodenal obstruction, recurrent pan-
creatitis, and fistula related to surgical repair failure caused by
suture line dehiscence [1-3]. The mortality rate of duodenal
injury ranges from 5.3% to 30%, and the most relevant caus-
ative factor for a higher rate is late diagnosis [1-3].

We report a case of blunt abdominal trauma with a single lac-
erative lesion of the second and third portions of the duode-
num due to a horse kick, without any associated lesions. Also,
we briefly discuss the lesion’s diagnostic modalities and pri-
mary treatments.

Case Report

A 13-year-old boy was kicked by a horse in the right upper
quadrant of his abdomen. He presented to the emergency
department in stable condition, reporting that the accident
had occurred 5 h earlier and that he was feeling only diffuse
abdominal pain, without specifying the location. During the
physical examination, the patient was stable, normotensive,
normocardic, and did not show signs of confusion or altered
consciousness. His abdomen was flaccid, diffusely painful, with
no signs of peritoneal irritation. A computed tomography (CT)
scan of the abdomen showed a retropneumoperitoneum near
the duodenum (Figure 1) and free fluid around the duodenum
arch and hepatic hilum and in the rectovesical pouch (Figure 2).
To avoid a delay in surgery, contrast material was not used in
the CT scan. Therefore, the trauma team directed the patient
for an emergency xiphopubic laparotomy.
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Figure 1. Computed tomography (CT) abdomen axial view. CT
abdomen axial view showing retropneumoperitoneum
around duodenal topography (red arrow).

Figure 2. Computed tomography (CT) abdomen axial view.
CT abdomen axial view showing free fluid in the
abdominal cavity (blue arrow).

During the procedure, the surgeon noticed a bilious secretion
in the retroperitoneal area around the duodenum, in the same
topography indicated in the CT scan. Therefore, the Kocher and
Cattell-Braasch maneuvers were performed to increase duode-
nal exposure, revealing a single laceration on the anterior wall
of the second and third portions of the duodenum, which com-
promised 40% of the duodenal circumference (Figure 3) and
was associated with increased bilious secretion in the area.
No hematomas were noticed.

The surgical procedure for this injury was a primary double-
layer closure with monofilament 3-0 polypropylene suture
(Figure 4) and nasoenteric tube placement until the Treitz lig-
ament. Also, a thorax tube jacket with a Penrose drain was
inserted in the retroperitoneum close to the injury location,
draining to the right flank.
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Figure 3. Single laceration of second and third parts of the
duodenum identified by instruments. Square,
gallbladder; circle, inferior border of left liver lobe;
hexagon, pylorum; star, duodenal laceration.

Figure 4. Duodenal double-layer closure with monofilament
3-0 polypropylene suture. Square, gallbladder; star,
duodenal closure.

The patient showed satisfactory improvement, with flatus
elimination in the second postoperative day. Parenteral nutri-
tion was given until the ninth postoperative day, as episodes
of vomiting hindered the initiation of an oral diet and impli-
cated the use of a nasogastric tube. The patient was trans-
ferred to another ward on the ninth day. Antibiotic therapy
of ciprofloxacin plus metronidazole was administered for 6
days, which was then changed to amoxicillin plus clavulanic
acid for 10 days. Also, octreotide and prophylactic enoxapa-
rin were given for 7 days.
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Discussion

Duodenal lesions represent 4.3% of all abdominal injuries and
occur in a male: female ratio of 5: 1. Individuals between 16
and 30 years old have 70% of all duodenal injuries. Only 20%
of duodenal injuries are due to blunt trauma, while 80% are
due to penetrating trauma. Therefore, the present case report
represents the group of less common lesions. However, blunt
duodenal lesions are most common in pediatric patients (70-
78%); although, they represent less than 1% of all pediatric
traumas [1-3,7].

The mechanism of injury of blunt duodenal trauma is crucial
in determining the surgical course. Blunt duodenal trauma in-
volves the application of a direct force toward the abdominal
wall, mainly the right upper quadrant, which projects the duo-
denum posteriorly against the rigid and firm vertebral column.
Examples of a duodenal crush injury include the impact of a
steering wheel against the epigastrium and a bicycle handle-
bar against the midepigastrium, which is especially common
in children. Also, the lesion can happen when acceleration and
deceleration forces act in the duodenum during a fall from a
great height [1-4,8]. In the present case, the horse kick repre-
sents the same mechanism as the steering wheel contusion,
as it applied a strong deceleration force against the abdomi-
nal right upper quadrant.

Duodenal injuries are reported as lesions with significant mor-
bidity and mortality rates. There is a scarcity of cases in the
literature, which results in less information regarding its man-
agement, especially when the mechanism of injury involves
blunt trauma. Furthermore, these injuries can be significant-
ly challenging for a surgeon owing to their retroperitoneal lo-
cation [1,3].

The patient may present clinical signs and symptoms such
as vomiting (especially hematemesis) and epigastralgia. The
pain becomes more specific for this category of injury when
it intensifies with peritoneal stimulation and radiates to the
lower back. Other less common presentations are back pain,
peritonitis, and upper-quadrant abdominal distension associ-
ated with infrequent or muted borborygmus. Moreover, a pa-
tient may present with fever and tachycardia. Physical exami-
nation may identify retropneumoperitoneum as anterior sacral
crepitus during the rectal digital examination. Butler et al.
(1993) described testicular pain and priapism in association
with duodenal injury, which was possibly due to the stimu-
lation of sympathetic fibers running along the gonadal ves-
sels [1,4,9-12]. Our patient did not show any of the specific
symptoms described above, presenting with only diffuse ab-
dominal pain and tachycardia.
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Table 1. Duodenal injury scale from the American Association for Surgery of Trauma Organ Injury Scale (AAST-OIS).

Description

Grade* Injury
| Hematoma Involving one portion of duodenum
Laceration Partial laceration, without perforation
Il Hematoma Involving more than one portion
Laceration Disruption <50% circumference
1]l Laceration Disruption 50-75% circumference of D2
Disruption 50-100% circumference of D1, D3, D4
IV Laceration Disruption >75% circumference D2
Involving Vater’s ampulla or distal common bile duct
Vv Laceration Massive disruption of duodenopancreatic complex
Vascular Devascularization of duodenum

Adapted from Moore et al. [6]. D1 — 1% portion duodenum; D2 — 2" portion duodenum; D3 — 3™ portion duodenum; D4 — 4t portion
duodenum. * Advance one grade to multiple injuries of the same organ

Because of its retroperitoneal location and proximity to sever-
al organs and structures, such as the right kidney, liver, com-
mon biliary duct, and colon, the duodenum is rarely injured
alone. Therefore, an isolated duodenal laceration is a signifi-
cant exception, especially when caused by blunt trauma. The
most commonly injured organs associated with duodenal inju-
ry are the liver (17%) and colon (13%). Anatomically, the most
affected region of the duodenum is the second portion (36%),
followed by the third (18%), fourth (15%), and first (13%).
Although rare, isolated laceration of the duodenum is possi-
ble [1,3], as shown in the present case report.

The diagnosis of duodenal injury in hemodynamically unsta-
ble patients is often performed by exploratory laparotomy. In
such severe cases, damage control management should always
be considered, especially if the patient presents with acidosis,
coagulopathy, or hypothermia [2,3,5].

Suggestive surgical findings of duodenal injury include duode-
nal subcutaneous emphysema, bile in the duodenal wall, free
biliary fluid, a retroperitoneal hematoma around the duode-
num, and a right perirenal hematoma. The duodenum must be
thoroughly inspected to avoid missing any injury. Therefore,
the Kocher and Catell-Braasch maneuvers are recommend-
ed to mobilize and fully inspect the duodenum [2,3,5,10,12].

In stable patients, the best examination to investigate duo-
denal injury is the CT scan, which has higher accuracy when
an intravenous or oral contrast material is used. CT scanning
shows 86% sensitivity and 88% specificity in diagnosing blunt
hollow viscus injury when performed with intravenous con-
trast, compared with 53% sensitivity and 69% specificity in
a diagnosis by physical examination. The main CT scan find-
ings associated with duodenal injury are mesenteric hemato-
ma (37%) and free fluid (30%). Duodenal perforation can be
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observed on the CT scan, as the air (or fluid) leakage gathers
in the lesser sac. Occasionally, a pneumoperitoneum may also
be visualized, as this pouch communicates with the greater sac
through the Winslow foramen. The presence of extraluminal air
has high specificity for bowel perforation. Furthermore, there
may be lesions communicating directly to the greater sac be-
cause of the location of the inferior portion of the duodenum.
Kunin et al. described the presence of gas or fluid in the right
anterior pararenal space and focal thickening of the duodenal
wall, although these are not commonly found [1-3,13-15]. To
avoid surgical treatment delay in the present case, contrast
was not used, as a retropneumoperitoneum and free abdomi-
nal fluid were already identified in the non-contrasted CT scan.

Laboratory findings provide little help in diagnosing duodenal
injury in an early scenario. Although the serum amylase level
can indicate duodenal injury, it has low sensibility and spec-
ificity; therefore, it must not be used as an indicator for ex-
ploratory laparotomy [1].

The AAST-OIS divides duodenal injuries into grades | to V, accord-
ing to the lesion’s type (laceration or hematoma), length, and en-
terovascular repercussions (Table 1). These categories help sur-
geons choose the best approach for each presentation [1,2,5,6].

The AAST-OIS classification of duodenal injury has a significant
benefit for surgical management, making it possible to design
a full management algorithm, as described by Malhotra et al.
The use of a drain adjacent to duodenal repairs is indicated
in all duodenorrhaphies [2-5].

The management of a grade | initial hematoma diagnosed by CT
scanning includes nasogastric tube decompression and withhold-
ing of oral intake. The hematoma can cause duodenal obstruction
and, if it persists for 14 days, surgical intervention with drainage
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of the hematoma and simple repair should be performed. This in-
tervention is also recommended for an intraoperative finding of
duodenal hematoma when the lumen is compromised by 50% or
more; otherwise, nothing needs to be done. If the hematoma oc-
cupies more than 75% of the intestinal lumen, a gastrojejunosto-
my should be performed to avoid delayed duodenal obstruction.
When a grade | laceration is found, it should be repaired [2-5].

Grade Il hematomas require the same management as grade |.
However, grade Il lacerations may be repaired early after inju-
ry with a simple primary tension-free closure in the longitudi-
nal orientation, providing that the edges are viable and clean.
Closure in the transverse orientation is recommended, as sever-
al authors suggest it prevents the intestinal lumen from narrow-
ing. However, in situations when tension-free repair is not possi-
ble or when there is contamination or delay in surgery, the injury
should be managed as a grade IIl injury [2-5]. Our patient was
treated successfully with this technique, with a second layer add-
ed to ensure security of the closure and prevent further leakage.

The treatment of grade Ill injuries can vary. When possible, ten-
sion-free repair is recommended. In the case of more extensive
lacerations, a segment of the organ can be resected, and an end-
to-end duodenostomy should be performed. If duodenal mobili-
zation is not possible because of lesions in the second portion, a
Roux-en-Y duodenostomy can be performed. If the injury is in the
first portion of the duodenum or proximal to the second portion,
the surgeon can perform an antrectomy along with gastrojejunos-
tomy with the distal duodenal closed (Billroth Il procedure) [2-5].

For grade IV injuries, if the bile duct and ampulla are intact, the
surgery can be performed similarly to grade Ill injuries; other-
wise, grade IV can be treated in the manner of grade V [2-5].

Grade V injuries have the worst prognosis and can be devas-
tating, often requiring the patient to undergo damage con-
trol surgery. If the patient survives after posttraumatic man-
agement, the reconstructive surgery may involve replantation
of the common bile duct to the duodenum or an anastomo-
sis to the Roux-en-Y jejunal loop. If the duodenum cannot be
repaired or the pancreatic head is destroyed, a pancreatico-
duodenectomy (Whipple procedure) can be performed [2-5].

Mortality secondary to duodenal trauma can be divided into
early (in the first 48 h after injury) and late mortality (after 48
h). Of all deaths associated with duodenal trauma, 75% are
early deaths and are usually associated with hemorrhage and
injuries to the central nervous system. Late deaths are main-
ly due to sepsis, duodenal fistula, and multiple organ failure.
Postoperative complications include the development of an
abscess (15%), fistula related to surgical repair failure due to
suture line dehiscence (6%), duodenal obstruction (0.9%), and
recurrent pancreatitis (0.5%) [1-3].
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According to a review by Santos et al., the mortality rate as-
sociated with duodenal trauma ranges from 5.3% to 30%.
Factors that increase the mortality rate include pancreatic in-
juries and common bile duct injuries. However, the most im-
portant factor related to mortality is a delay in diagnosis and
repair. Regarding mortality by lesion classification, grade IV in-
juries have a 58.8% mortality rare, while grade |, Il, and Il in-
jury rates are 8.3%, 18.7%, and 27.6%, respectively [1-3,16].

Octreotide administration for duodenal trauma has 2 main
effects. First, as a somatostatin analogue, octreotide reduces
gastrointestinal secretions, including exocrine pancreatic se-
cretions. In that case, the postoperative administration of oc-
treotide can prevent fistula formation, in addition to reducing
the secretion of fluid into the retroperitoneal cavity. Second,
octreotide can also potentially act as a splanchnic vasocon-
strictor, assisting in the control of possible bleeding in the area.
Thus, octreotide may be an important factor in postopera-
tive recoveries after duodenal and pancreatic trauma [17-21].

Conclusions

Although rare, duodenal injuries are a serious concern in pa-
tients with abdominal trauma owing to a high mortality rate
and potentially difficult early diagnosis, even with the aid of
imaging examinations.

This case report describes a grade Il blunt duodenal injury with
an unusual etiology. It consisted of a single lacerative lesion of
the second and third portions of the duodenum with a length
less than 50% of the organ’s circumference. Surgical man-
agement consisted of a primary double-layer closure. Single-
layer closure is also possible, and has more reports in the lit-
erature than double-layer closure. The present case is a rare
report because of the mechanism of injury, a kick by a horse,
that caused the isolated duodenal injury.

A successful recovery of duodenal injury is related to early di-
agnosis and repair. In our report, the patient was diagnosed
and submitted to surgery in fewer than 12 h from injury and
had a complete recovery.
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