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Pancreatic injury due to blunt trauma on CT: does
retropancreatic fat tissue reduce the severity of pancreatic
injury?
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ABSTRACT

BACKGROUND: Pancreatic injuries from blunt abdominal trauma have a high mortality rate, often accompanied by injuries to
adjacent organs. This study aims to investigate the relationship between the size of retropancreatic adipose tissue and the severity of
pancreatic and adjacent organ injuries in patients with pancreatic trauma.

METHODS: We retrospectively screened computed tomography (CT) images of 34 patients (25 males, nine females, aged 13-69
years) and 34 controls (28 males, six females, aged 15-66 years) who suffered blunt abdominal trauma. The area of adipose tissue lo-
cated posterior to the pancreatic body was measured in the axial plane for all subjects. The severity of pancreatic injury was assessed
in terms of the injury site, the retropancreatic adipose tissue area, and the degree of other organ injuries.

RESULTS: Pancreatic injuries were located in the head for 16 patients (23.5%), in the body for four patients (5.9%), and in the tail for
14 patients (20.6%). The retropancreatic fat area was found to be significantly smaller in patients with pancreatic trauma compared to
controls (p<0.0001). Furthermore, the ratio of the retropancreatic fat area to the vertebral corpus area differed significantly between
patients with and without pancreatic injuries (p=0.014).

CONCLUSION: Retropancreatic adipose tissue protects the pancreatic body from the impacts of blunt abdominal trauma. An in-
creased amount of retropancreatic adipose tissue is associated with a reduced rate of pancreatic injury.
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tions that may lead to morbidity and mortality.?! The surgical

INTRODUCTION

classification system proposed by the American Association

Pancreatic injuries resulting from blunt abdominal trauma {5 the Surgery of Trauma (AAST) facilitates the grading of

. . . o
are associated with a mortality rate of 30% when accompa- b5 creatic injuries. According to this classification, damage to
nied by other injuries.l" Today, traffic accidents involving mo-
tor vehicles are the most common cause of blunt pancreatic

trauma.”! In instances of blunt abdominal trauma, computed

the pancreatic duct, the most significant cause of morbidity,
escalates the severity of pancreatic injury.[*”]

tomography (CT) is the primary modality for evaluating any
injuries accompanying the pancreatic injury. CT boasts up to
80% sensitivity and specificity in diagnosing pancreatic injuries
and is instrumental in investigating and monitoring complica-

The pancreas is divided into five parts: the head, neck, body,
tail, and the uncinate process. The superior mesenteric vein,
portal vein, and duodenum, which may be major causes of
mortality in cases of pancreatic injury, are situated in close
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proximity to the pancreas.®! Retropancreatic adipose tissue is
located posterior to the pancreatic body between the supe-
rior mesenteric artery (SMA) and the celiac artery planes. It is
hypothesized that pancreatic injury occurs due to the impact
of the pancreas against the vertebrae following an abdominal
blow. In cases of pancreatic injury, the body of the pancreas
is most commonly affected. Injuries to the tail and head are
often accompanied by injuries to nearby organs and are less
frequent than injuries to the body of the pancreas.!

Although serum amylase and lipase levels tend to rise in pa-
tients with pancreatic trauma, these markers are not reliable
indicators of pancreatic injury.'” Data indicate that amylase
levels can be within normal ranges in some patients with pan-
creatic injuries. Additionally, serum amylase levels may be el-
evated in patients with injuries to the non-pancreatic intestinal
tract. In contrast, an elevation in serum lipase levels is a more
specific indicator of pancreatic damage.['"]

The aim of this study was to investigate the relationship be-
tween the size of retropancreatic adipose tissue and the se-
verity of injuries to the pancreas and adjacent organs in pa-
tients with pancreatic trauma.

MATERIALS AND METHODS
Study Group

Between June 2019 and June 2022, we retrospectively
screened contrast-enhanced CT images of patients who pre-
sented to the Pamukkale University Faculty of Medicine Hos-
pital Emergency Radiology with multiple traumas, including
pancreatic injuries. The CT images of patients with extensive
artifacts, penetrating abdominal trauma, a history of abdomi-
nal surgery, gastrointestinal system perforation, chronic alco-
holism, and neoplastic diseases were excluded from the study.
The CT images of 34 patients with pancreatic injuries result-
ing from blunt abdominal trauma (25 males and nine females,
aged |3-69 years, with a mean age of 39.59+17.59 years) were
retrospectively evaluated. The control group comprised CT
images from 34 patients with blunt abdominal trauma but no
pancreatic injury (28 males and six females, aged |5-66 years,
with a mean age of 38.24+14.02 years). Two radiologists, one
with |3 years of experience and the other with 18 years of
experience, evaluated the CT images of the study group as
inter-observers. Information on the clinical course, duration
of intensive care and ward stay, treatment process, and in-
hospital mortality rate for the study group was obtained from
the hospital’s medical archives.

Computed Tomography

CT examinations were conducted using a |28-detector ar-
ray multislice CT scanner (Ingenuity 128, Philips Healthcare,
USA) and a 64-detector array multislice CT scanner (GE
LightSpeed VCT 64 Slice CT Scanner, WI, USA). The imaging
parameters for the |128-detector CT scanner were as follows:
tube voltage of 100 kV; tube current of 150-200 mAs; slice
thickness of 1.5 mm; collimation of 3 x 1.5 mm; matrix size
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of 512 x 512; rotation time of 0.4 seconds; and a field of view
(FOV) of 500 mm. The imaging parameters for 64-detector
CT were as follows: tube voltage of 100 kV; tube current of
150-200 mA:s; slice thickness of 1.5 mm; collimation of 3 x 1.5
mm; matrix size of 512 x 512; rotation time of 0.8 seconds;
and a FOV of 500 mm. For patients with no contraindica-
tions to iodinated contrast media in their CT scans, 50-100
ml of nonionic contrast material (300 mg/ml of iodine) was
administered intravenously at a rate of 3.5-4 ml/s through the
antecubital vein. All CT scans were evaluated at the worksta-
tion using abdominal (WW: 350, WL: 50), lung (WW: -600,
WL: 1600), and bone (WW: 2500, WL: 480) window settings
in axial, sagittal, and coronal planes.

Image Analysis

Pancreatic injuries resulting from blunt trauma, as well as ac-
companying liver and spleen injuries, were graded according
to the AAST classification for patients in this study.] The
location and size of each injury were measured. Additionally,
CT images were examined for the presence of hematomas
associated with the pancreatic injury.

The area of adipose tissue in the axial plane, located between
the SMA and the celiac trunk planes posterior to the pan-
creatic body section, was measured (Fig. I). Furthermore,
the area and dimensions of the vertebral corpus at the same
level were assessed in the axial plane. Distances measured
included from the pancreas to the skin at the level of the
body section, from the posterior aspect of the pancreas to
the vertebral corpus at the body section level, and from the
posterior aspect of the pancreas to the back (Fig. 2). The area
of fat posterior to the pancreatic body section was propor-
tional to the vertebral corpus area in all patients.

The relationship between the degree of pancreatic injury and
the injury site, the area of retropancreatic adipose tissue,
and the severity of injuries to other organs was evaluated.
Distances from the pancreas to the skin and vertebrae were
compared between patients with and without pancreatic in-
juries.

Figure 1. Area of the adipose tissue in the axial plane, located
posterior to the section of the pancreatic body (marked in yellow).
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Figure 2. Distances measured: from the pancreas to the skin at
the level of the body section (white line); from the posterior side of
the pancreas to the vertebral corpus at the level of the body sec-
tion (yellow line); and from the posterior side of the pancreas to the
back (blue line).

In all patients, abdominal circumference was measured on CT
sections at the level of the umbilicus using the workstation.
These measurements were then compared with the area of
retropancreatic fat, as well as the presence and severity of
pancreatic injury.

Laboratory Analysis

The levels of pancreatic amylase and lipase in patients with
pancreatic injuries from blunt trauma and in the control
group were recorded upon admission to the emergency de-
partment of the hospital (within 0-1 hour). The normal rang-
es are 28-100 U/L for pancreatic amylase and 13-60 U/L for
pancreatic lipase. The amylase and lipase levels of the patients
were compared based on the AAST classification of organ
injuries and the areas of retropancreatic adipose tissue.

Statistical Analysis

Data analysis was conducted on a personal computer using
the Statistical Package for the Social Sciences software (SPSS

version 2| for Windows, Chicago, IL). Descriptive statistics
were presented as mean t standard deviation for continu-
ous variables and as percentages for categorical variables. The
chi-squared test and Fisher’s exact test were used for cate-
gorical variables. For independent variables, the independent
sample t-test and a one-way analysis of variance (ANOVA)
were applied. A p-value of <0.05 was considered statistically
significant. An interobserver reliability analysis was conducted
to assess the consistency among the radiologists’ evaluations.
Intraclass correlation coefficient (ICC) scores with 95% con-
fidence intervals (Cls) were calculated. For the interobserver
analysis, measurements of the retropancreatic fat area and
other CT metrics were taken from the same CT slice by each
radiologist.

RESULTS

Patients with blunt abdominal trauma resulting from traffic
accidents constituted 63.3% of the study group (68 patients).
The clinical course for five patients in the study group ended
in death in the emergency department due to injuries other
than pancreatic injury. The mean Glasgow Coma Score for
patients admitted to the emergency department with blunt
trauma was 12.93+4.13. The organ injury scores for patients
in the study group, as determined by the AAST classification,
are presented in Table |.

The pancreatic injury was located in the head for |6 patients
(23.5%), the body for four patients (5.9%), and the tail for
14 patients (20.6%). According to the AAST classification, 19
patients (27.9%) had Grade | pancreatic injuries, |4 patients
(20.6%) had Grade 2 injuries, and one patient (1.5%) had a
Grade 3 injury (Fig. 3). In patients with pancreatic injuries,
a concomitant hematoma was observed in six cases (8.8%)
involving the head and in another six cases (8.8%) involving
the tail.

Retropancreatic Fat Area and Pancreatic Injury

The mean retropancreatic fat area was 435.93+188.44 mm?
(range 122-1109 mm?) in the study group. The retropancre-

Figure 3. (a) Pancreatic injury located in the tail section (indicated by a white arrow) alongside a concomitant hematoma (marked with a
white star). (b) Grade 1 pancreatic injury located in the tail section of the pancreas (indicated by a white arrow).
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Table I. Clinical process of the study group, types of
trauma, and abdominal organ injuries according to
AAST classification
GCs 12.9314.13
Hospital Service 7.15£5.8 days
ICU 7.79£12.52 days
Type of Trauma
IVTA 27 (39.7%)
PTA 5 (7.4%)
Motorcycle Accident Il (16.2%)
Fall from Height 20 (29.4%)
Other 5(7.3%)
AAST Classification
Liver Injury
Grade | 9 (13.2%)
Grade 2 20 (29.4%)
Grade 3 12 (17.6%)
Grade 4 4 (5.9%)
Grade 5 0
Spleen Injury
Grade | I'1 (30.9%)
Grade 2 16 (23.5%)
Grade 3 8 (11.8%)
Grade 4 6 (8.8%)
Grade 5 6 (8.8%)
Pancreas Injury
Grade | 19 (27.9%)
Grade 2 14 (20.6%)
Grade 3 I (1.5%)
Grade 4
Grade 5

AAST: American Association for the Surgery of Trauma; GCS: Glasgow
Coma Score; ICU: Intensive Care Unit; IVTA: In-Vehicle Traffic Accident;
PTA: Pedestrian Traffic Accident.

pancreatic trauma.
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Figure 4. (a) Retropancreatic fat area in a patient with pancreatic trauma. (b) Retropancreatic fat area in a patient without

atic fat area was significantly lower in patients with pancre-
atic trauma compared to those without pancreatic trauma
(p<0.0001) (Fig. 4). The ratio of the retropancreatic fat area
to the vertebral corpus area significantly differed between pa-
tients with and without pancreatic injuries (p=0.014) (Table
2).

The CT images showed no statistically significant differenc-
es between patients with and without pancreatic injuries in
terms of the distances from the pancreatic body segment to
the abdominal skin, from the pancreas body to the vertebral
corpus, and from the pancreatic body to the posterior skin.

There was no statistically significant difference in abdomi-
nal circumference measurements with respect to the sever-
ity of pancreatic injury or the presence of pancreatic injury
(p=0.570, p=0.483). In addition, there was no significant dif-
ference between the measurements of abdominal circumfer-
ence and the area of retropancreatic adipose tissue (p=0.361).

Amylase and Lipase Levels in Patients with Pancreatic
Trauma

Serum amylase and lipase levels were higher in patients with
pancreatic injuries than in those without. Among patients
with pancreatic injury, lipase levels were significantly higher
in 33 patients (97.1%) and amylase levels were significantly
higher in 14 patients (41.2%) compared to the control group
(p<0.0001). No significant difference in amylase and lipase
values was observed between patients with liver or spleen
injuries, based on the presence of a pancreatic injury. Lipase
levels were elevated in all patients with injuries to the pan-
creatic body, whereas amylase was elevated in only two pa-
tients. Amylase elevation was detected in five patients with
head injuries and in seven patients with tail injuries. With the
exception of one patient, all patients with pancreatic injuries
had elevated lipase levels, regardless of the anatomical loca-
tion of the injury.

Interobserver Agreement

Interobserver agreement was found to be excellent for the
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Table 2. Comparison of retropancreatic fat area, pancreatic localization measurements, and amylase/lipase values in patients with
and without pancreatic injury

Pancreatic Injury No Yes ICC Score p
Retropancreatic Fat Area (mm?) 483.88+170.15 387.97+195.97 0.963 <0.0001
Anterior Skin Distance from the Pancreatic Body (mm) 70.05+17.89 69.35+14.57 0.990 0.859
Distance Between the Pancreatic Body and the Vertebrae (mm) 40.2+9.67 38.17%11.67 0.995 0.437
Distance Between the Pancreatic Body and Posterior Skin (mm) 134.35£17.07 133.55£18.31 0.984 0.854
Retropancreatic Fat Area/Vertebral Corpus Area 0.347+0.104 0.28210.106 0.014
Amylase 58.38£18.0 99.21+38.60 <0.0001
Lipase 43.56+27.39 163.41+127.07 <0.0001
Table 3. Relationship between amylase and lipase values and organ injuries in patients with blunt abdominal trauma

Amylase

Lipase

Wi ithin Reference Value

Over Reference Value

Within Reference Value Over Reference Value

Pancreatic Injury

No 34 (100%) 0

Yes 20 (58.8%) 14 (41.2%)

p <0.0001 <0.0001
Spleen Injury

No 19 (90.5%) 2 (9.5%)

Yes 35 (74.5%) 12 (25.5%)

) 0.197 0.113
Liver Injury

No 18 (78.3%) 5(21.7%)

Yes 36 (80%) 9 (20%)

p 1.000 1.000

30 (88.2%) 4(11.8%)

I (2.9%) 33 (97.1%)
13 (61.9%) 8 (38.1%)
18 (38.3%) 29 (61.7%)
10 (43.5%) 13 (56.5%)
21 (46.7%) 24 (53.3%)

measurements of retropancreatic fat area and pancreatic lo-
cation, with an ICC score of 0.963-0.995 (95% ClI).

DISCUSSION

Pancreatic injuries due to blunt trauma are rare, owing to
the deep location of the pancreas in the human body, making
them difficult to diagnose and treat. The mortality rate for
patients with concomitant injuries to the pancreas is between
10-30%.I"'2 In the present study, the clinical courses of five
patients resulted in death. During the study period, the fre-
quency of pancreatic injuries due to blunt trauma could not
be reliably determined due to curfews and other measures
associated with the Coronavirus Disease 2019 (COVID-19)
pandemic. Moreover, the incompatibilities of patients admit-
ted to the emergency department due to trauma shock,
disorders in patient hemodynamics, movement artifacts on
CT scans, and the lack of laboratory data in the emergency
department were the most common difficulties in diagnosing

Ulus Travma Acil Cerrahi Derg, April 2024, Vol. 30, No. 4

patients with pancreatic injuries.

CT scanning is primarily performed in cases of blunt pancre-
atic trauma. It offers 80-85% sensitivity in detecting pancre-
atic injuries due to blunt trauma, a rate that is increasing with
further advancements in technology.*!3'l Streaking of the
peripancreatic adipose tissue is the primary indirect sign of
a pancreatic injury on a CT scan. Direct signs include edema,
contusion, hematoma, laceration, and fracture.l'>'! An injury
to the pancreatic canal marks a critical point at which mor-
bidity rates increase. However, due to improvements in CT
technology, injuries to the pancreatic canal can be evaluated,
and complications associated with pancreatic injuries (such as
pseudocysts, abscesses, fistulas, etc.) can be diagnosed and
monitored.[!

Blunt pancreatic trauma in adults is most commonly caused
by motor vehicle accidents, with other causes including falls
from a height and blunt blows to the abdominal area. Among
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children, apart from motor vehicle accidents, bicycle inju-
ries and falls from a height are common causes. It has been
reported that the impact of the steering wheel or seatbelt
against the abdomen during motor vehicle accidents and the
impact of the bicycle handlebar against the abdomen during
bicycle accidents are the mechanisms of injury.>'”%! |n our
study, 63.3% of the group consisted of patients with blunt ab-
dominal trauma due to a motor vehicle accident. In other pa-
tients, blunt abdominal trauma was due to falls from a height
(20 cases), work accidents (three cases), and direct attacks to
the abdomen (two cases).

Abdominal organ injuries, including pancreatic injuries, are as-
sessed using the grading system established by the AAST. Ac-
cording to this system, contusions or lacerations that do not
involve ductal injury are classified as Grade | and 2 injuries.
Distal transections with ductal injury are classified as Grade 3
injuries, while parenchymal injuries or proximal transections
that involve the ampulla are classified as Grade 4 injuries.
Massive transections of the pancreatic head are classified as
Grade 5 injuries.! In the current study, one patient sustained
a Grade 3 injury, while the remaining 33 patients suffered
from Grade | to 2 pancreatic injuries. There were no cases
of Grade 4 or Grade 5 injuries reported. Pancreatic injury
as a result of blunt trauma is often associated with other
intra-abdominal organ injuries, ranging from 50% to 98% of
cases. Scaglione et al. observed injuries to the liver (46.8%),
stomach (42.3%), major vascular structures (41.3%), spleen
(28%), and duodenum (19.3%) in conjunction with pancre-
atic injuries.?" Similarly, in the current study, organ injuries
accompanying pancreatic injuries were observed in the liver
(66.1%) and spleen (83.8%).

Daly et al. described how traumatic force compresses the
pancreas against the vertebrae, affecting the area to the left
of the pancreatic neck-body junction.? Forces from the left
side lead to injuries in the pancreatic tail, spleen, and stom-
ach, while forces from the right side cause injuries to the pan-
creatic head, as well as the liver and spleen.?? In this study,
pancreatic injuries were predominantly found in the head and
tail, with accompanying liver and spleen injuries. However,
injuries to the pancreatic body were observed in only four
patients. This contrasts with the findings of Melamud et al,,
who reported that pancreatic body as the most frequently in-
jured part (65%), with fewer injuries observed in the head and
tail.®? Additionally, our study found that the retropancreatic
fat area was significantly reduced in patients with pancreatic
injuries compared to controls. Furthermore, a comparison
of the retropancreatic fat and vertebral corpus areas in each
patient revealed lower values among those with pancreatic
injuries. Besides the deep location of the pancreas, the area
of retropancreatic fat may serve as a protective factor against
injuries to the pancreas body, potentially reducing the fre-
quency of such injuries.

In the study conducted by Docimo et al, the researchers
compared the body mass index and the ratio of abdominal
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visceral fat volume to abdominal subcutaneous adipose tissue
volume in obese trauma patients. They reported that obese
patients with a higher visceral-to-subcutaneous fat ratio ex-
perienced an increased rate of complications.?s! Obesity has
been identified as an independent risk factor for trauma pa-
tients, associated with an increased risk of hyperglycemia.l**
In our research, we measured abdominal circumference at
the umbilical level using CT scans to assess abdominal obesity
in severe traumatized patients presenting to the emergency
department. According to physical examination data, the
waist circumference norms for Tirkiye have been reported
as 89.72 cm for women and 93.57 cm for men, while for Eu-
rope and the Eastern Mediterranean regions, the norms are
set at 80 cm for women and 94 cm for men'! In our study,
38.2% of patients with pancreatic injuries exhibited a higher
abdominal circumference than that observed in the general
population. However, no significant difference was found re-
garding the occurrence of pancreatic trauma. Furthermore,
we did not find a significant correlation between abdominal
obesity and the presence or severity of pancreatic injury, nor
with the retropancreatic fat area in the study group.

Hosseininejad et al. reported that elevated serum amylase
and lipase levels could be useful biomarkers for necessitating
laparotomy or CT imaging in patients with blunt pancreatic
trauma.*! Our findings revealed elevated amylase and lipase
levels in patients with pancreatic injuries. Specifically, the am-
ylase levels of 20 patients and the lipase level of one patient
with pancreatic injuries were within normal ranges. No sig-
nificant difference was observed in the elevation of amylase
and lipase levels considering the anatomical location of the
pancreatic injury. Mahajan et al’s study found that combined
serum amylase and lipase levels exhibited 100% sensitivity and
85% specificity in diagnosing pancreatic injuries in 33 patients,
showing significant increases in cases of high-grade pancreatic
injuries. Additionally, serum lipase levels were notably higher
in patients with pancreatic injuries, irrespective of the pres-
ence of intestinal injury.'! In our study, lipase levels in pa-
tients with low-grade pancreatic injuries were also found to
be elevated beyond the reference values.

This study has some limitations. Firstly, the sample size was
small, attributed to the reduced admission of trauma patients
to the emergency department during the study period due to
curfews and preventative measures implemented amidst the
COVID-19 pandemic. Moreover, the low incidence of pan-
creatic injury, along with diagnostic difficulties such as CT
artifacts and discrepancies in laboratory data, further limited
patient inclusion. Secondly, follow-up data on amylase and li-
pase levels for most patients with pancreatic injuries were
unavailable, as were control CT images for some patients.
Control CT images were only obtainable for a small number
of patients presenting with peripancreatic hematomas, pseu-
docysts, and injuries to other organs. Additionally, in certain
instances, the volume of adipose tissue could not be mea-
sured due to the spread of retropancreatic adipose tissue into
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the retroperitoneum and variations in the celiac artery/SMA.
Therefore, area measurements were performed in the same
plane for all patients. Finally, the group of patients with pan-
creatic injuries in our study exhibited mild pancreatic injuries.
The most important determining factor in pancreatic injury
is pancreatic duct injury. Studies involving more severe pan-
creatic injuries will emphasize the protective importance of
retropancreatic adipose tissue, as demonstrated in our study.

CONCLUSION

Pancreatic injuries due to blunt trauma are often observed in
the head or tail of the pancreas, accompanied by injuries to
adjacent organs. Retropancreatic fat tissue plays a protective
role in pancreatic trauma, ensuring that the body of the pan-
creas is less affected by blunt abdominal trauma. In patients
with low-grade pancreatic injuries, levels of pancreatic lipase
significantly exceed the reference values.
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BT'de kiint travmaya bagli pankreas yaralanmasi: retropankreatik yag dokusunun pankreas
hasarini azaltmada etkisi varmi?

Vefa Cakmak,' Duygu Herek," Alten Oskay,? Giilay Giingor,' Pinar Gakmak,' Mert Ozen?

'Pamukkale Universitesi Tip Fakiiltesi, Radyoloji Anabilim Dali, Denizli, Tiirkiye

2Pamukkale Universitesi Tip Fakiiltesi, Acil Tip Anabilim Dali, Denizli, Tiirkiye

AMAC: Kiint karin travmasina bagli pankreas yaralanmalari eslik eden yaralanmalarla birlikte yliksek mortalite oranina sahiptir. Bu ¢alismanin amaci,
pankreas travmali hastalarda retropankreatik yag dokusu biytikligu ile pankreas ve komsu organ yaralanmalarinin siddeti arasindaki iligkiyi arastir-
maktir.

GEREC VE YONTEM: Kiint karin travmasi olan 34 hastanin (25 erkek, 9 kadin, 13-69 yas) ve 34 kontroliin (28 erkek, 6 kadin, 15-66 yas) bilgisa-
yarli tomografi gérintlleri (BT) retrospektif olarak tarandi. Pankreas govdesinin arka tarafinda yer alan retropankreatik yag dokusunun alani tim
hastalar icin aksiyel diiziemde 6lgiildl. Pankreas yaralanmasinin derecesi yaralanma yeri, retropankreatik yag dokusu alani ve diger organ yaralanma
dereceleri agisindan degerlendirildi.

BULGULAR: Pankreas yaralanmasi |6 hastada (%23.5) bas kesiminde, dort hastada (%5.9) gévde kesiminde, 14 hastada (%20.6) kuyruk kesimi
yerlesimliydi. Retropankreatik yag alani pankreas travmali hastalarda, kontrollere gére anlamli derecede dislik bulundu (<0.0001). Retropankreatik
yag alaninin vertebral korpus alaninin orani, pankreas yaralanmasi olan ve olmayan hastalar arasinda anlamli farklilik gosterdi (p=0.014).

SONUC: Retropankreatik yag dokusu pankreas gévdesinin kiint karin travmasindan daha az etkilenmesini saglar ve retropankreatik yag dokusu
miktarindaki artis daha diisiik pankreas hasari oranlari ile iligkilidir.

Anahtar sozclikler: Amilaz; bilgisayarli tomografi; karin yaralanmalari; lipaz; pankreas; travma.
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