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Isolated jejunal perforation — hidden danger in blunt
abdominal trauma

N3onoBana nepdoparyja jejynymMma — CKpUBeHa OMAaCHOCT Y TYTIO]
abIOMHHAIIHO] TpayMHU

SUMMARY

Introduction Isolated jejunal perforation (1JP)
without any associated injuries is rare in blunt
abdominal trauma (BAT). It most commonly occurs
in decelerating trauma. Diagnosis of traumatic
intestinal perforation may be difficult in the first hours
after injury so unrecognized “missing” intestinal
injuries incidences are as high as 24%. Unrecognized
traumatic bowel perforation without adequate
treatment leads to the intestinal leakage into the
peritoneal cavity, making progress in secondary
peritonitis and potentially lethal complications.

Case outline We presented the case of 43 years old
women injured in road traffic accident. She was
admitted to emergency surgery after diagnostic
procedures according to the protocol for trauma.
Initial examination, and body computed tomography
(CT) revealed orthopedic injuries. Daily monitoring
and follow-up examinations were done, she did not
complain of any discomfort nor pain in the abdomen
and there were no signs of abdominal injury. Two
days after trauma, follow-up abdominal CT revealed
highly suspected jejunum perforation, still with no
signs of pneumoperitoneum. Laparotomy was
performed and diagnosis of 1JP was confirmed. Bowel
perforation~was “surgically closed in two layers,
followed by drainage of septic collections, abdominal
saline lavage and primary abdominal closure. The
patient was discharged on the seventh postoperative
day without complications.

Conclusion In the case of BAT due to severe
traumatic force in patient with nonspecific clinical
signs of abdominal trauma on initial clinical and
radiological examination, follow-up in a short period
is necessary, to detect hidden jejunal perforation.
Surgery is a life-saving for those patients and
treatment of these injuries usually require simple
operative procedures.

Keywords: isolated jejunal perforation; blunt
abdominal trauma; computed tomography; surgery
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CAXKETAK

¥YBoa U3onosana nepdopanuja jejynyma 6e3 ApyTHx
pUAPYKEHUX MOBPE/Ia je peTKa y ciIy4ajy Tyme adao-
MuHamHe Tpayme. Hajuemhe ce memasa y ciydajy
nenenepanuje. JmjarHOCTHKa TpayMaTcKe HMHTECTH-
HaHe Tepdopanuje Moxe OHTH. BeoMa TeIlKa 'y
NPBUM caTHMa HaKOH IOBpeNe Te je WHIUACHIA
HeTperno3HaTHX MnoBpena upesa 24%. Henpenosnara
Tpaymarcka mnepdopamuja IpeBa 0€3 ONTHMATHOT
TpeTMaHa JI0BOJIYU 10 Lypema LPEBHOT cajpikaja y
MEpUTOHEANHY JIyJbY ILUTO. JIOBOAU JI0 CEKYHJAPHOT
MEPUTOHNUTHCA U HOTEHIIM]AIHOJICTATHOT HCXO0/a.
IIpuka3 doaecauka [Tprkaszyjemo cirydaj ;eHe cTape
43 roamHe Koja, je moBpeheHa y caoOpahajHoj Hecpe-
hn. Ona je npuMIbeHA Ha OAEIJBCHE YPIeHTHE XUPYP-
T'Hje HAKOH CIPOBEICHNX JI1jarHOCTUYKHUX ITPOLEAypa
[0 MPOTOKONy 3a TpayMmy. VHHIWjamHM Tperien u
kommjyTepusoana tomorpaduja (KT) cy moxazamm
OpTOIIEZICKE MOBpele. YUYHMIEHH Cy CBaKOIHEBHHU
MOHHUTOPHHI W KOHTPOJIHU Mperyiefd KOju HUCY
MOKa3aJIu 3HaKe abJlOMUHAIHE MoBpeae a OojaecHULa
Ce HHje JKaJInJIa Ha HeJIArOHOCT WK 00J1 y a0 JOMeHY.
JlBa naHa HaKOH MOBpeZe Y4HbeH je KoHTpoianu KT
nperiesn abJioMeHa KOjH je TI0Ka3ao BUCOKO CyCIIeKT-
Hy mepdopanujy jejyHymMa, W najbe Oe3 3HaKoBa
ITHEyMOIIEpUTOHEYMa. YUHIbeHa je JlarnapoToMHuja U
notBpheHa je mujarHosa m3onoBaHe nepdopamuje je-
jyayma. Ilepdopanuja upeBa je XUpypuIku 30puHyTa
y IIBa clioja y3 OpeHaXy WHOUIMPAHUX KOJEKIIHja,
a0JJIOMHHAIIHY JIaBaXXy M TPOYX je OTOM 3aTBOPEH 110
cinojeBuMa. [laiujeHT je OTMyIITeH U3 OOJHUIIE Cel-
MOT [TOCTOIIEPATUBHOT JlaHa 0e3 KOMIUTKAIIKja.
3akpyuak Y cioyyajy Tyne aOIOMHUHAIIHE TpayMme
yCclen jake TpayMaTCKe cuiie KOJA TMaldjeHTa ca
HeCTeIMPUIHUM 3HAIMMa a0J0MUHAHE TpayMe Ha
WHHIMjaJTHUM KIMHAYKUM W PaJHOJIONIKUM Tpere-
JIMMa HEOIIXO/Ha je paHa KOHTPOJa paay JETeKIHje
eBeHTyanHe rnepdopanuje jejynyma. Xupypruja je o
BUTAJIHOT 3Ha4aja 3a OBE IAllMjeHTe a TpeTMaH oOu-
YHO MOZpa3yMeBa jeTHOCTaBHE XUPYPIIKE TEXHHUKE.
Kbyune peun: nzonoBaHa nepdopanuja jejyHyMma;
Tyna a0JoMUHAJIHA TpayMma; KOMIIjyTepru30BaHa
ToMorpaduja; XUpypruja
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INTRODUCTION

Isolated jejunal perforation (IJP) in blunt abdominal trauma (BAT) is severe but
extremely rare injury [1]. Although small intestine trauma is the third most common organ
injury in BAT, those injuries have a low incidence of 1-5%, with bowel perforation in only
0.3% patients [1-4]. However, what is important to point out is that missing intestinal injuries
have incidences as high as 24% [1-4].

In most cases, jejunal perforation is associated with injuries of solid or other hollow
abdominal organs. Jejunal injury usually occurs in BAT during deceleration. This mechanism
of injury in the traffic accidents is created due to a strong decelerating force between human
body and seatbelt. Furthermore, the intestinal loops can be suddenly pressed between the
anterior abdominal wall and the spinal column, which leads to increased pressure in the bowel
lumen and perforation [3-6]. Significant blunt small bowel and mesenteric injuries (SBBMI)
requires surgical treatment are: bowel transection, bowel perforation, segment
devascularization, active mesenteric hemorrhage, mesenteric injury with hematoma and
intestinal ischemia [4-8]. Traumatic SBBMI without adequate treatment leads to the intestinal
leakage into the peritoneal cavity, making progress in secondary peritonitis and potentially
lethal complication.

Unfortunately, timely detection of 1JP in polytrauma patient if there is not a clinical
suspicion is difficult because symptoms are initially sparse and abdominal pathology does not
dominate in clinical presentation during first hours after trauma. Therefore, daily clinical
monitoring and use of diagnostic modalities (plain abdominal radiography X-ray, ultrasound
(US), laparoscopy) are important, but the role of computed tomography (CT) in insolate jejunal
injury detection is significant for early diagnosis, treatment and outcome in these patients [5—

8].
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We report a case of 43 years old women with IJP and non-specific clinical presentation,
7mm isolate jujunal perforation was discovered at the follow-up CT two days after trauma,

she underwent surgery and recovered successfully.

CASE REPORT

A 43 years old female was admitted to Emergency Surgery after sustaining road traffic
accident. She was the driver, wearing seatbelt and she had front impact without airbag
deployed. Patient had no previous medical or surgical history. The clinical examination
revealed spontaneous breathing and hemodynamic stability, with discrete seat belt sign on
abdominal wall and multiple abrasions on the left legs. Abdominal palpation showed a mild
localized tenderness. Hemoglobin (Hb) level was 12.5 g/dL and white blood cell (WBC) count
was 33.000/uL. Plain radiography of abdomen was normal, without pneumoperitoneum. FAST
(Focused Assessment Sonography in Trauma) showed no signs of free fluid or organ injury.
On CT exam there was no significant thorax, abdominal or pelvic findings. Orthopedic clinical
examination and radiographic examination showed left femur fracture, right tibia and patella
fracture. There was no head and chest injuries. Patient was hospitalized due to severe bone
fracture, and non- operative management was initially applied including intensive monitoring,
rehydration, symptomatic treatment and antibiotic therapy.

On the first day of hospitalization clinical examinations revealed persistence of very mild
abdominal tenderness and there was no muscular defense or peritoneal reaction. Follow-up US
has showed oedema of jejunal loops in left hemiabdomen, with hyperechoic reaction of
mesenterium, and small amount of fluid between loops (Figure 1). Patient was
hemodynamically stable and she did not complain of abdominal pain or discomfort.

On the second day of hospitalization patient began to complain on pain during abdominal

examination, with positive signs of local peritoneal irritation in left abdominal quadrant.
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Routine daily blood analyzes discovered a leukocytosis (18.000/uL). Plain X-ray showed a few
air-fluid levels, no signs of pneumoperitoneum. We indicated a follow-up CT and it showed
segmental thickening of jejunal wall in left hemiabdomen with small striped hipodense lesion
in at antimesenterial border with small amount of fluid, mesenterial “fat-stranding” and
thickening of adjacent parietal peritoneum but without pneumoperitoneum. (Figure 2, 3 and 4)
Surgery was indicated and exploratory laparotomy confirmed an 1JP. We found a single jejunal
perforation of size 7 mm at antimesenteric border, about 20 cm away from the ligament of
Treitz (Figure 5). Jejunal trauma was classified according to the American Association of
Surgery of Trauma (AAST) as grade Il injury [9]. The perforation was hidden under the
omentum that covered it. Peritonitis was enclosed in the upper left quadrant of the abdomen.
There were no other abdominal organs injuries: After minimal excision of bowel edges around
perforation into the healthy tissue, the jejunum was closed in two layers, followed by detailed
abdominal lavage and standard abdominal closure. Parenteral nutrition and antibiotics were
introduced immediately in the early postoperative course. On the third postoperative day,
patient started'with food and fluid intake. The abdominal ultrasound performed after surgery
revealed no presence of fluid or collections. Patient was discharged from Emergency Surgery
department after seven days, without complications. She continued with orthopedic treatment
and rehabilitation.
All procedures performed involving human participants were in accordance

with the ethical standards of the institutional and/or national research committee and with the
1964 Helsinki Declaration and its later amendments or comparable ethical standards. Written

consent to publish all shown material was obtained from the patient.
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DISCUSSION

BAT occurs during road traffic accidents in 75% cases and it is often accompanied by
serious organs injury and intra-abdominal bleeding. Small bowel injury following BAT is very
rare with incidence about 1% [9, 10]. Even more rare is significant small bowel trauma with
only 0.3% cases with small bowel perforation [3-6] Abdominal injury known as “seatbelt
syndrome” with linear ecchymosis on abdominal wall as a result of car accident was described
by Garrett and Braunstein in 1962. Simpler form of injury the “seatbelt sing” is expanded- to
the larger “seatbelt complex™ which implies the existence of abdominal organs injures, thorax
and spine trauma, major vascular structures trauma, ribs and sternum fractures [9, 11].

Mechanisms of small bowel perforation in BAT are clarified and basically it occurs due
to the deceleration forces, bowel compression and blowout trauma due to a sudden intraluminal
pressure increase in fluid-filled or air-filled bowel loops [7-10]. Diagnostic delays and
unrecognized small bowel lesions in first 24 hours, have a high incidence of 24%, despite
routine use of CT [1, 2, 3].-Timely diagnosis of isolated jejunal injury can be difficult because
of nonspecificclinical findings, absence of peritoneal irritation during abdominal palpation and
non-radiological signs-of injury immediately after trauma. We presented a case of a patient
with significant small bowel injury although it was just one 1JP, without sign of perforation
during-24 hours after car accident. Patient had a “seatbelt sing” on abdominal wall as the only
marker of abdominal trauma.

The diagnosis of SBBMI is based on mechanism of injury, a precise follow-up clinical
examination, laboratory results, radiologic methods (abdominal X-ray, US, CT), Diagnostic
Peritoneal Lavage (DPL) and laparoscopy [3-8]. Initial clinical examination can be nonspecific
during first hours after the BAT. Radiological methods play an important role in the diagnosis
of jejunal perforation in the absence of specific clinical symptoms. Lawson et al. suggest that

era “trauma scan” leads to reduction missing body injuries, but the bowel injuries are still the
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most commonly missed and the key to success in treatment is clinical doubt about intestinal
trauma in severe trauma patients [12]. Matsushima and colleges analyzed 7,875 blunt trauma
patients, they found blunt hollow viscus and mesenteric injury (BHVMI) in 67 (0.8%) patients
who were divided in two groups: non-ischemic-BHVMI (perforation, laceration, and
hematoma without devascularization) and ischemic-BHVMI (devascularization confirmed at
laparotomy) [13]. Authors found that even using an advanced imaging technique, the diagnosis
of I-BHVMI can be delayed, with significant negative impact on patient outcome [12].

Based on clinical observations and significant findings several scores have been
presented to evaluate the extent of small intestine and mesentericinjury: American Association
of Surgery of Trauma (AAST) and Injury Scoring Scales, Mesenteric Injury Score (MIS), Z-
Score, Bowel Injury Prediction Score (BIPS) [3-6]. BIPS introduced by McNutt et al is able to
predict risk of bowel injury if two or three parameters are positive on admission: high grade
mesenteric injury on CT scan (presence of a mesenteric contusion or hematoma with associated
bowel wall thickening and inter-loop fluid collection, or an active vascular/oral contrast
extravasation, bowel transection or pneumoperitoneum), increased WBC (> 17,000) and
abdominal tenderness [5]. The degrees of small bowel injury classified according to the AAST
are: Grade | hematoma or laceration without perforation; Grade Il characterized by a laceration
of less' than 50% of the circumference; Grade Ill laceration of more than 50% of the
circumference without transection; Grade IV transection of the small bowel; Grade V
transection of the small bowel with loss of segmental tissue or vascular injury with segmental
devascularization [7, 12].

In our patient IJP was presented as 7mm size of single jejunum perforation with
secondary peritonitis, jejunal trauma classified as AAST grade Il injury. Clinical history plays
a particularly important role in determining the appropriate imaging examination for evaluating

a possible perforated viscus [13].
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In IJP abdominal plain X-ray rarely can show free air in peritoneal cavity —
pneumoperitoneum, as a significant sing of hallow viscus perforation [8]. More often
radiography can show indirect signs of trauma such as the presence of air-fluid levels due to
paretic intestinal loop [8]. Non-invasive and simple method for abdominal examination is the
ultrasound. It is sensitive in the detection of the small intestine wall edema as well as free fluid
in the surrounding peritoneal space and may sometimes detect free intraperitoneal air [14].
These almost non-specific findings on US should be properly interpreted in trauma because
they can lead to the diagnosis if there is a clinical suspicion. CT is the most reliable method for
detection of small bowel perforation (sensitivity 92%, specificity 94%) [7, 15, 16, 17]. Recent
systematic reviews increasingly support performing CT scans of the abdomen and pelvis
without the need for positive oral contrast in most clinical situations [18]. Small bowel
perforation on CT is evident in the presence of direct signs such as bowel wall discontinuity,
extraluminal air or presence of extraluminal contrast, or indirect CT sings: bowel wall
thickening, abnormal bowel wall enhancement, presence of abdominal abscess formations [7,
15, 16, 17] or mesenteric fat stranding and a moderate to large volume of unexplained
intraperitoneal fluid in the absence of solid organ injury [19]. CT signs that correlated with
mesenteric laceration are abdominal wall injury, mesenteric contusion, free fluid in peritoneal
cavity, segmental bowel hypoenhancement, and bowel hyperenhancement adjacent to a
hypoenhancing segment [20]. CT scan also indicates the location of bowel perforation. In our
patient abdominal US, plain X-ray and CT scan were performed and did not show perforation
of the jejunum immediately after accident. However, a follow-up CT scan showed that there
was a thickening of the proximal jejunal wall that could indicate injury (Figure 4).

There is still no consensus in the literature regarding the effects of delayed surgical
treatment of traumatic small intestine perforation, but it is generally accepted that morbidity

and mortality is significantly lower in the case of early diagnosis and emergency surgical
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treatment [21, 22]. SBBMI without adequate treatment can be associated with severe
complications and catastrophic outcome, because of the potential of these injuries to complicate
to secondary peritonitis, sepsis and Multiple Organ Dysfunction Syndrome (MODS). Fakhry
et al. shows on 198 patients that diagnostic delays have influence on outcome in patients with
blunt small bowel injury: mortality increased from 2% for patients with delays treatment of <8
hours to 30.8% for patients treated after 24 hours [23, 24].

Faria et al introduced the term “killing time”. They found that all postoperative deaths in
patients with both blunt and penetrating bowel injuries occurred in those who were operated
after the first 24 hours [25].

Mingoli and colleagues found that leukocytosis and delayed treatment (>6 hours) are
independent predictors of postoperative morbidity [26].

Therefore, in trauma patient surgeons require a high index of clinical suspicion and
early recognition which followed by adequate treatment is of crucial importance.

Detection of isolated jejunal trauma as the only injury in BAT is a challenge because
these injuries can be clinically silent and radiological hidden during the first hours and even
days after trauma. Missing small bowel perforation with secondary peritonitis without
treatment can be followed by deadly complication.

We must always suspect on small intestine perforation in case of BAT. In that light
intensive clinical monitoring and radiology follow-up are imperative. Surgery is a life-saving

for those patients and treatment of these injuries usually require simple operative procedures.

Conflict of interest: None declared.
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Figure 1. Transabdominal ultrasound — axial scan in left hypochondrium: thickened and
hypoechogenic jejunal wall with small amount of fluid in peritoneal cavity
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Figure 2. Contrast abdominal computed tomography ~ axial scan: thickened and hyperdense
jejunal wall with small striped hypodense lesion at antimesenterial border (arrow) with small
amount of fluid, mesenterial ‘‘fat-stranding” and thickening of adjacent parietal peritoneum —
jejunal perforation
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Figure 3. Contrast enhanced abdominal computed tomography — multiplanar coronal
reconstruction: thickened and hyperdense jejunal wall with small striped hypodense lesion
(arrow) at antimesenterial border which represent wall discontinuity — jejunal perforation
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Figure 4. Contrast enhanced abdominal computed tomography — coronal reconstruction:
thickened and predominantly hyperdense jejunal wall (white star) due to traumatic injury
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Figure 5. Interoperative finding: Single isolated jejunal perforation was found 20 centimeters
away from the ligament of Treitz, perforation size was seven millimeters at antimesenteric
border, with gaping mucosa; the isolated jejunal perforation was covered with omentum, with
peritonitis enclosed in the upper left quadrant of the abdomen
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