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Blunt abdominal trauma: evaluation of diagnostic options and
surgical outcomes

Kiint karin travmasi: Tan1 yontemlerinin degerlendirilmesi ve cerrahi sonuclar

Ahmet KARAMERCAN,' Tongu¢ Utku YILMAZ,' Mehmet Akif KARAMERCAN,’ Biilent AYTAC'

BACKGROUND

In the present study, it is intended to outline the diagnostic
tests and their influences on decisions of the surgeon about
patients presented with blunt abdominal trauma.

METHODS

One hundred forty-four patients (98 males, 46 females; mean
age 36; range 17 to 84 years) admitted to Gazi Universty School
of Medicine due to blunt abdominal trauma (BAT) between
May 2003-May 2005 were reviewed retrospectively. Age, gen-
der, injury mechanism, Glasgow Coma Scale, revised trauma
score, follow-up period, applied diagnostic procedures, and
treatment methods were evaluated.

RESULTS

The underlying cause was traffic accident in 126 (87.5%) patients,
fall from height in 14 (9.7%) patients, and blows in 4 (2.8%) pa-
tients. Isolated abdominal trauma was seen in 21 patients and
multisystem trauma in 123 patients. The most frequent associated
trauma was head injury (66.6%). Abdominal ultrasonography
(USG) was applied in 139 (97%) of the patients, and abdominal
computed tomography (CT) was performed in 73 (51%). Diag-
nostic peritoneal lavage (DPL) was applied in 41 (28%) patients,
and 15 (37%) of them proved to be positive. While emergency la-
parotomy was applied in 19 (13.2%) of the patients, 21 hemody-
namically stable patients were diagnosed to have free fluid thro-
ugh USG and CT and were followed-up. During the follow-up
period, 2 patients were scheduled to be operated, and small intes-
tine perforation was found in these patients. The overall mortality
rate for all patients was 16%, and the postoperative mortality rate
with respect to the operated patients was 14.3%.

CONCLUSION

If USG, CT, and DPL are applied in a complementary manner,
a large number of patients with solid organ injuries secondary
to blunt trauma can be managed nonoperatively. Thus, unnec-
essary laparotomies can be avoided and related morbidities
and mortalities decreased.
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AMAC
Kiint karin travmasi ile bagvuran hastalara uygulanan tanisal
testlerin ortaya konulmasi ve bunlarin cerrahin kararlari tize-
rine olan etkilerinin incelenmesi amaclandi.

GEREC VE YONTEM

Gazi Universitesi Tip Fakiiltesi’ne Mayis 2003-Mayis 2005
tarihleri arasinda kiint karin travmasi nedeniyle bagvuran 144
hasta (98 erkek, 46 kadin; ort. yag 36; dagihm 17-84 yas)
geriye doniik olarak incelendi. Hastalar yas, cinsiyet, yaralan-
ma mekanizmasi, Glasgow Koma Skalasi, revize edilmis trav-
ma skoru, izlem periyodu, uygulanan tanisal testler ve tedavi
yontemleri agisindan degerlendirildi.

BULGULAR

Travma nedeni hastalarin 126’sinda (%87,5) trafik kazasi,
14’iinde (%9,7) yiiksekten diisme, 4’tinde (%2,8) ise darp ola-
rak saptandi. Hastalarin 21’inde izole karin travmasi, 123’iin-
de ise ¢oklu sistem yaralanmasi mevcuttu ve en sik karin trav-
mas! ile birlikte goriilen travma kafa travmasiydi. Hastalarin
139’una (%97) karin ultrasonografisi (USG), 73’iine (%51)
karin bilgisayarli tomografisi (BT) uygulandi. Diyagnostik
peritoneal lavaj (DPL) 41 hastaya (%?28) yapild1 ve bunlarin
15’inde (%37) pozitif olarak degerlendirildi. On dokuz hasta-
ya (%13,2) acil laparotomi yapilirken, karin USG ve BT sin-
de serbest siv1 saptanan, hemodinamik olarak stabil olan 21
hasta takibe alindi. Bu hastalardan ikisine takip sirasinda lapa-
rotomi karar1 alind1 ve ameliyatta intestinal perforasyon oldu-
gu goriildii. Genel mortalite %16, cerrahi uygulanan olgular-
da ise mortalite %14,3 olarak bulundu.

SONUC

USG, karmn BT’si ve DPL birbirinin alternatifi olan inceleme-
ler olarak goriilmemelidir. Bu incelemeler bir biitiiniin tamam-
layicilart olarak kullanildiginda, kiint karin travmasina ikincil
solid organ yaralanmasi olan bir¢cok hasta ameliyat edilmeden
izlenebilecektir. Boylelikle gereksiz laparotomiler ve bunlarin
neden olacag1 mortalite ve morbiditeler 6nlenmis olacaktir.
Anahtar Sozciikler: Coklu travma; gereksiz laparotomi; karin
yaralanmasi/tedavi; kiint karin travmasi; laparotomi; tanisal testler.
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Currently, trauma is the most common cause of
death in the age group of 15-45 years."! Abdomen is
the third most frequently injured region with
injuries requiring surgery in civilian trauma vic-
tims. Abdominal trauma is present in 7-10% of all
trauma victims and 85% of those abdominal trau-
mas are of blunt character.”* The presence of blunt
abdominal trauma (BAT) along with other injuries
poses a difficulty in diagnosis and accounts for
higher mortality and morbidity.”® The most com-
mon causes of BAT are road traffic accidents fol-
lowed by pedestrian accidents, abdominal blows
and fall from heights."”

In the present study, we present the diagnostic
examinations of patients referred to the emergency
room due to BAT, correlation of these examinations
with clinical and laboratory results, and the treat-
ment methods along with their results. We also out-
line challenging diagnostic approaches in terms of
ultrasonography (USG), abdominal computed
tomography (CT), and diagnostic peritoneal lavage
(DPL).

MATERIALS AND METHODS

One hundred forty-four patients admitted to
Gazi University School of Medicine due to BAT
between May 2003-May 2005 were reviewed retro-
spectively. The patients were evaluated in terms of
age, gender, injury mechanism, Glasgow Coma
Scale, revised trauma score,"” follow-up period,
applied diagnostic and surgical procedures, and
treatment methods.

On admission, all patients were resuscitated
with intravenous (IV) fluids/blood transfusion and
advised bedrest with hemodynamic monitoring at
hourly intervals. Serial hematocrit, hemoglobin
estimation, blood grouping and cross-matching,
and other appropriate laboratory investigations
were performed. Appropriate antibiotic therapy and
tetanus prophylaxis were also instituted. All
patients were subjected to straight X-ray of thorax,
abdomen and pelvis, but abdominal USG, CT and
DPL were not used routinely in all patients.
Initially, FAST (Focused Abdominal Sonography
for Trauma) was applied as an abdominal USG
method and in required patients, a detailed sono-
graphic evaluation was performed. Alert and hemo-
dynamically stable patients (as indicated by normal
vital signs, urine output of 30-50 ml/hr and minimal
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blood product requirement) in whom free fluid
and/or solid organ injury was determined in abdo-
minal USG and CT were scheduled for follow-up.
FAST and/or DPL were chosen for initial manage-
ment in hemodynamically unstable patients. A deci-
sion for laparotomy was undertaken based on one
or more of the following criteria:

1. Obvious clinical deterioration with increasing
abdominal pain, tenderness, rigidity and distention
and progression of abdominal findings.

2. Unexplained, sustained hypotension, unex-
plained hematocrit and hemoglobin drop, and new
findings on abdominal USG control or CT (Fig. 1).

During the assessment of the study data, we
investigated the distribution of categorical meas-
urements according to the frequency and percent-
ages while we described our numerical parameters
with mean and standard deviations.

RESULTS

During the review period, 144 patients [98
(68%) males; 46 (32%) females; mean age 36;
range 17 to 84 years] admitted to Gazi University
School of Medicine were evaluated. The common-
est cause of the BAT was road traffic accidents in
126 (87.5%) patients, followed by fall from heights
in 14 (9.7%) and abdominal blows in 4 (2.8%). The
mean Glasgow Coma Score of the patients was 11
(range: 3-15) and the mean revised trauma score
was 10 (range: 0-12). The most common clinical
complaint was abdominal pain and was present in
115 (80%) patients. The abdominal signs of 29
(20%) patients could not be evaluated. Twenty-one
(15%) of the patients were admitted due to isolated
BAT and an associated injury was seen in 123
(85%) of 144 patients. Head injury was the most
common coincidental injury with BAT and was
present in 76 (53%) patients. Other injuries were
pelvis-extremity fracture in 59 (41%) patients and
rib fracture and/or hemo-pneumothorax in 53
(36%) patients (Table 1).

Overall, USG was applied in 97% of the patients,
CT was used in 51%, and DPL was performed in
28%. USG was applied alone in 56 patients, USG +
CT in 47 patients, USG + CT + DPL in 26 patients,
and DPL alone in 5 patients (Table 2).

Immediate laparotomy was performed in 19
patients. The most frequently injured organs during
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exploration were spleen and liver. Some patients
had more than one injury. Splenectomy was the
most frequently performed surgical procedure in
operated patients (57%) followed by liver repair
and hemorrhage control. Twenty-one hemodynami-
cally stable patients in whom free fluid and/or solid
organ injury (grade 1-2) was determined via abdo-
minal USG and CT were scheduled for follow-up.
In 10 patients spleen injury, in 14 patients liver
injury, in 1 patient kidney injury was present, and
moreover, 1 patient had a retroperitoneal hematoma
(1 or more in 1 patient). The mean follow-up peri-
od of the patients was 36.3 hours. During the fol-
low-up period, 2 of these patients were operated
due to findings in USG, CT and DPL, and small
intestine perforation was determined (Table 3).

A total of 22 out of 144 patients were exitus in
the study and overall mortality rate was 15.2%.
Nine of these patients died due to serious brain

injury, 8 due to cardiac causes, 3 due to sepsis, 1
due to acute respiratory distress syndrome, and 1
due to pulmonary embolism. Three of the 21 oper-
ated patients due to BAT were exitus postoperative-
ly and the postoperative mortality rate was deter-
mined to be 14.3%. Two of these three patients (1
with liver, jejunum and mesentery injury and 1 with
liver, common bile duct, and spleen injury and
retroperitoneal hematoma) died due to sepsis, and
the third died due to associated serious brain injury
(Table 3).

DISCUSSION

Evaluation of patients who have sustained BAT
may pose a significant challenge even to the most
experienced surgeon. Blunt trauma produces a
spectrum of injuries from minor, single-system
injury to devastating, multi-system trauma. Clinical
abdominal examination is inaccurate for the assess-

Initial evaluation and resuscitation
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Fig. 1. Algorithm of diagnostic approaches in BAT.
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ment of the BAT patients since there are often dis-
tracting injuries, altered levels of consciousness,
nonspecific signs and symptoms, and large differ-

Table 1. Demographic characteristics of the patients

n (%)
Total number of patients 144
Age (year)
Mean 36
Range 17-84

Males / Females 98 (68%) / 46 (32%)

Blunt injury mechanism

Motor vehicle accidents 126 (87.5%)
Fall from heights 14 (9.7%)
Abdominal blows 4 (2.8%)
Abdominal sign
Abdominal pain 114 (80%)
Muscular rigidity 58 (40%)
Rebound tenderness 11 (8%)
Could not be evaluated 29 (20%)
Glasgow Coma Score
Mean 11
Range 3-15
Revised Trauma Score
Mean 10
Range 0-12
Concomitant injuries (One or more in one patient)
Head injury 76 (53%)
Pelvic and/or extremity fracture 59 (41%)
Chest trauma 53 (36%)

Table 2. Applied diagnostic tests and the results

n (%)
Applied diagnostic test(s) per patient
USG 56 (39%)
USG + DPL 10 (7%)
USG + CT + DPL 26 (18%)
USG + CT 47 (33%)
DPL 5 (3%)
Subjective results of each test
USG 139 (97%)
Free fluid 39 (28%)
Solid organ injury 13 (9%)
CT 73 (51%)
Free fluid 28 (38%)
Solid organ injury 27 (37%)
DPL 41 (28%)
Positive 15 (37%)
Negative 26 (63%)
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ences in individual patient reactions to intra-abdo-
minal injury."" Forty percent of patients with hemo-
peritoneum do not have any peritoneal findings.
This fact manifests itself more significantly in
extraabdominal injuries, head trauma, and alcohol
intoxications."” 23-36% of intraabdominal trauma
patients do not reveal any significant signs. The
timely and proper application of imaging methods
in BAT patients along with physical examination
have significantly decreased the number of non-
therapeutic and unnecessary laparotomies as a
result.!**

The application of FAST in evaluation of BAT
patients has resulted in a decrease of DPL, which is
an invasive procedure. A few advantages of FAST

Table 3. Operative findings, applied surgical procedures
in laparotomy and mortality rates

n (%)
Total laparotomy 21 (14.5%)
Operative findings (one or more in one patient)
Spleen injury 12 (57%)
Liver injury 8 (38%)
Small bowel injury 2 (9.5%)
Colon injury 3 (14.2%)
Mesentery injury 3(14.2%)
Diaphragmatic rupture 2 (9.5%)
Retroperitoneal hematoma 2 (9.5%)
Common bile duct injury 1 (5%)
Stomach injury 1 (5%)
Urinary bladder injury 1 (5%)
Applied surgical procedure (one or more in one patient)
Splenectomy 12 (57%)
Liver repair and hemorrhage control 7 (33%)
Liver lobectomy 1 (5%)
Small bowel resection-anastomosis 4 (19%)
Colostomy 2 (9.5%)
Colon resection 1 (5%)
Primary bladder repair 1 (5%)
Diaphragm repair 2 (9.5%)
Mesentery repair 2 (9.5%)
Common bile duct repair 1 (5%)
Overall mortality
Serious brain injury 22 (15.2%)
Cardiac causes 9 (6.2%)
Sepsis 8 (5.5%)
Acute respiratory distress syndrome 3(2.1%)
Pulmonary embolism 1 (0.7%)
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over other diagnostic tests are shortness of duration
(approximately 3 minutes), low cost, availability,
repeatability, exclusion of ionized radiation, and
bedside applicability.” Actually, as seen in our
study, FAST is a technique that can be immediately
applied to all of the patients presented with
BAT."*""* In our patients, USG was safely used in
97% of the patients for assessment. On the other
hand, using the presence of free fluid or solid organ
injury in USG as a threshold for laparotomy would
have subjected 52 patients to a negative exploration.

DPL still has an important role in diagnosis of
hollow viscus injury and may reduce the rate of
non-therapeutic laparotomy in patients with free
intraperitoneal fluid revealed by CT scan without
evidence of solid organ injury, which could other-
wise be treated non-operatively. It is also still use-
ful in hemodynamically unstable patients when
USG is not available.">"* Especially in hemody-
namically unstable and unconscious patients and
those patients requiring immediate operation for
extraabdominal causes, DPL was chosen for the ini-
tial management in our group. The main disadvan-
tages of DPL are painful and invasive characteris-
tics of the procedure, relatively high false-positive
results and misleading effect in the following USG
and CT results, due to administered fluids and leak-
age of air. When used in combination with USG, it
provides an accuracy of 90% in hemoperitoneum
diagnosis."”’

CT is a preferred diagnostic method in stable
trauma patients. It can display and show the extent
of specific organ injuries and lacerations of liver,
spleen, and kidney, pelvic injuries, and retroperi-
toneal hematomas. CT should be performed in
patients with central nervous system injuries and
unexplained fluid loss, and in the physical examina-
tions of small children that can not be evaluated
properly."”™ In BAT patients, non-operative
approaches are gradually becoming widespread
especially in solid organ injuries. Thus, as a result
of decline in the non-therapeutic laparotomy rate,
morbidity, mortality, and hospitalization periods
have decreased.""*"*” Combination of CT with USG
and DPL has an important role in the decision of
laparotomy (47 patients and 26 patients, respective-
ly) and may reduce the rate of unnecessary laparo-
tomy. Especially in solid organ injuries, CT has
proven to be of significant assistance despite its dis-
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advantages, such as long time requirement, high
cost, need for experienced personnel, and ineffica-
cy in viscus perforations.*?"

In the present study, the most frequently injured
organs were spleen and liver. Twenty-one hemody-
namically stable patients were followed up despite
solid organ injury findings and thus, the rate of
unnecessary laparotomy was decreased. Based on
the above recommendations, a reasonable diagnos-
tic approach to BAT is summarized in Fig. 1.

In conclusion, various diagnostic modalities
have evolved to assist the trauma surgeon in the
identification of abdominal injuries. The specific
tests selected are based on the clinical stability of
the patient, the ability to obtain a reliable physical
examination and the provider’s access to a particu-
lar modality. It is important to emphasize that DPL,
USG, and CT should not be seen as competitive or
alternative diagnostic methods. If these techniques
are applied in a complementary rather than an
exclusionary way, patients can be evaluated rapidly
and safely and non-therapeutic laparotomies can be
avoided.
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