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Clinical importance of ultrasonographic pelvic fluid in 
pediatric patients with blunt abdominal trauma

Künt karın travmalı pediyatrik hastalarda ultrasonografiyle saptanan 
pelvik sıvının klinik önemi
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AMAÇ
Bu çalışmada, pediyatrik künt batın travmalı hastalarda or-
gan hasarının bir göstergesi olarak ultrasonografiyle sapta-
nan pelvik sıvı varlığının önemi değerlendirildi.

GEREÇ VE YÖNTEM
Ocak 2008 ve Aralık 2008 tarihleri arasında Dicle Üni-
versitesi Tıp Fakültesi Hastanesi Acil Servisine künt karın 
travması ile başvuran ardışık 85 pediyatrik hastanın kayıt-
ları geriye doğru değerlendirildi. Hasta yaşı, cinsiyeti, ya-
ralanma mekanizması, izole yaralanmalar, cerrahi girişim-
ler, hastaneye yatış ve mortalite mayi yerleşimine göre de-
ğerlendirildi.

BULGULAR
Künt karın travması olan toplam 85 pediyatrik hasta (63 
erkek, 22 kız; ortalama yaş 7,88±3,403 yıl) bu çalışma-
ya dahil edildi. Hastaların %40’ında intraperitoneal sıvı, 
%60’ında pelvik sıvı vardı. Hastaların çoğu (%35,3) yük-
sekten düşme nedeni ile başvurmuşlardı. Yaralanma meka-
nizması ile sıvı varlığı ve sıvı yerleşimi arasındaki fark is-
tatistiksel olarak anlamlı değil idi (p>0,05). Yirmi dokuz 
hastada solid organ yaralanması vardı. İntraperitoneal sıvı-
yi en çok arttıran dalak yaralanması idi (p<0,001). Hastala-
rın %15,3’üne laparotomi yapıldı (bunların tümünde intra-
peritoneal sıvı vardı) %44,7 hasta kan transfüzyonuna ihti-
yaç duydu. İntraperitonal sıvı varlığı laparotomi olasılığını 
ve kan transfüzyon ihtiyacını istatistiksel olarak artırmıştı 
(p<0,001). Mortalite oranı %4,8 idi. 

SONUÇ
Ultrasonografi incelemesinde pelvik sıvı varlığında solid 
organ yaralanma olasılığı daha düşük iken, pelvis dışı int-
raperitoneal sıvı varlığında solid organ yaralanma olasılı-
ğı daha yüksektir.
Anahtar Sözcükler: Acil servis; sıvı yerleşimi; organ yaralanması; 
pediyatrik travma; ultrasonografi.

BACKGROUND
The aim of this study was to evaluate the significance of the 
ultrasonographic finding of pelvic fluid as a predictor of or-
gan injury in pediatric patients with blunt abdominal trauma.

METHODS
We reviewed retrospectively the medical records of 85 con-
secutive pediatric patients who admitted to the Emergency 
Department of Dicle University from January 2008 to De-
cember 2008 with blunt abdominal trauma. Age, gender, 
mechanism of injury, isolated injuries, surgical interven-
tions, hospitalization, and mortality were evaluated accord-
ing to the location of fluid. 

RESULTS
A total of 85 pediatric patients (63 male, 22 female; mean 
age: 7.88±3.403 years) with blunt abdominal trauma were in-
cluded in the present study. Forty percent of the patients had 
intraperitoneal fluid, while 60% had pelvic fluid. The major-
ity (35.3%) of patients applied due to falling from height. 
The difference between the mechanism of the injuries and 
location and presence of the fluid was not statistically signifi-
cant (p>0.05). Twenty-nine patients had solid organ injuries. 
Splenic injuries showed the highest association with intraper-
itoneal fluid (p<0.001). Of the patients, 15.3% underwent ex-
ploratory laparotomy and 44.7% required blood transfusion. 
The presence of intraperitoneal fluid statistically increased 
the probability of the exploratory laparotomy and necessity 
of blood transfusion (p<0.001). Mortality rate was 4.8%.   

CONCLUSION
In ultrasound examination, it was determined that the prob-
ability of solid organ injury was lower in the presence of 
pelvic fluid, while it was higher in the presence of intraperi-
toneal fluid outside the pelvis.
Key Words: Emergency department; fluid location; organ injury; 
pediatric trauma; ultrasonography.  
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The Emergency Department (ED) evaluation of 
the acutely traumatized patient is difficult, in part be-
cause of poor sensitivity of the physical examination.
[1-3] The problem may be worse in the pediatric popu-
lation, where communication and cooperation can be 
difficult. Neither triage trauma score nor physical find-
ings have been useful in identifying injuries in pediat-
ric trauma patients.[1] Delays in diagnosis can be fatal. 
In different reviews of in-hospital fatalities after blunt 
trauma, two-thirds were considered to be the result of 
delays caused by imaging studies.[1,4] 

Emergency medicine physicians and surgeons use 
the presence of intraperitoneal fluid (IF) as an indicator 
of intra-abdominal injury and possible need for explor-
atory laparotomy.[5] Because the majority of abdomi-
nal solid organ injuries hemorrhage into the peritoneal 
cavity, abdominal ultrasound (US) serves an important 
role in detecting patients with such injuries.[5-7]

The primary role of abdominal US in the evalua-
tion of patients with blunt trauma is to detect IF be-
cause the most clinically significant of intra-abdom-
inal injuries are associated with hemoperitoneum.[6,8]

The purpose of this study was to determine the im-
portance of IF versus pelvic fluid (PF) in pediatric pa-
tients with blunt abdominal trauma. 

MATERIALS AND METHODS
We retrospectively reviewed the medical records of 

85 consecutive pediatric patients (<18 years of age) 
who admitted to the ED of Dicle University from 
January 2008 to December 2008 with blunt abdominal 
trauma. Ultrasonography was used for detecting intra-
abdominal fluid. All data of patients were obtained 
from the ED records. The patients with penetrating 
abdominal trauma and those with insufficient surgi-
cal and radiographic records were excluded from the 
study. The records of all patients were reviewed in a 
defined sequence by using a single structured format. 
Demographic, historical data and final diagnoses were 
obtained from the ED Trauma records.

All ultrasonographic examinations were performed 
in the ED by radiologists. A portable scanner with 3.5 
MHz and 5.0 MHz probes was used. The US protocol 
for abdominal trauma in the study included the follow-
ing views: intraperitoneal (Morison’s pouch, splenore-
nal fossa, paracolic gutters) and pelvis. All US exami-
nations documented presence of fluid. The quantity of 
IF on an examination was not determined; however, 
the location of the fluid was recorded.

Any identifiable injuries to the liver, spleen, pan-
creas, gastrointestinal tract (from stomach to sigmoid 
colon), adrenal glands, gallbladder, or urinary tract 
were defined as intra-abdominal injuries. A patient 
was considered to have an intra-abdominal injury if 

identified with exploratory laparotomy or visualized 
on abdominal computed tomography (CT). 

Categorical data were analyzed using the Fisher’s 
exact test. Continuous data were analyzed using Stu-
dent t-test. Continuous data are described as the mean 
± 1 standard deviation (SD). Values of p<0.05 were 
considered statistically significant. Data were ana-
lyzed with SPSS software version 10.0 (SPSS, Inc., 
Chicago, Illinois).

RESULTS
Eighty-five patients (mean age: 7.88±3.403) with 

intra-abdominal fluids were identified by abdominal 
US after a blunt abdominal trauma. All patients un-
derwent abdominal CT scan or exploratory laparoto-
my. Of the patients, 34 (40%) had IF, while 51 (60%) 
had PF. Sixty-three patients (74.1%) were male and 
22 (25.9%) were female. Of males, 27 (31.7%) had 
IF and 36 (68.3%) had PF. The ratio of IF and PF 
in females was 31.9% (n=7) and 68.1% (n=15), re-
spectively. Mean age of patients with IF and PF was 
8.62±3.162 and 7.39±3.499 years, respectively. The 
differences between gender and age due to presence 
and location of the IF and PF were not statistically sig-
nificant (p>0.05) (Table 1).

Mechanism of Injury and Location of Fluid 
The majority (35.3%) of patients applied due to 

falling from height, followed by motor vehicle acci-
dent (27.06%), motorcycle accidents (18.9%), abuse 
(12.9%), and automobile versus pedestrian (5.8%) 
(Table 1). The difference between the mechanism of 
the injuries and location and presence of the fluid was 
not statistically significant (p>0.05) (Table 1). 

Isolated Injuries and Location of Fluid
Twenty-nine (34.1%) patients had solid organ in-

juries. The commonest solid organ injury was splenic 
injury, followed by hepatic, gastrointestinal tract, re-
nal, and pancreatic injury. The ratios of isolated organ 
injuries were higher in patients with IF (34.1%) than 
in patients with PF (2.3%). Presence of IF was sig-
nificantly associated with (without pancreatic injuries, 
p=0.061) solid organ injuries (p<0.005). Splenic inju-
ries showed the highest association with IF (p<0.001) 
(Table 2). 

Laparotomy and Location of Fluid 
Of the patients, 13 (15.3%) (all had IF) underwent 

exploratory laparotomy and 38 (44.7%) (28 had IF, 10 
had PF) necessitated blood transfusion. The presence 
of IF statistically increased the probability of the ex-
ploratory laparotomy and necessity of blood transfu-
sion (p<0.001) (Table 2). 

Hospitalization and Fluid Location
The patients with solid organs injury, IF, signs of 
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peritonitis (sensitivity, tightness, defense and rebound 
in abdomen), acidosis, electrolyte imbalance, hypo-
tension (systolic blood pressure <85 mmHg), needing 
blood transfusion (hemoglobin <10 mg/dl), tachycar-
dia (120 beat/min), tachypnea, fever (>38ºC), and oli-
guria (<1 cc/kg/h)/anuria were observed in pediatric 
surgery clinics. Fifty-one (60%) were hospitalized in 
the pediatric surgery clinic, while 34 (40%) were ob-
served in the ED. The patients with IF were mostly 
followed in pediatric surgery clinics, while the patients 
with PF were mostly followed in the ED. The pres-
ence of IF after blunt abdominal trauma in pediatric 
patients is a hospitalization indication to the pediatric 
surgery clinic (p<0.001) (Table 2). 

Mortality and Fluid Location
Four patients (4.8%) (3 had IF, 1 had PF) died. Of 

the exitus patients, 2 had splenic, 1 had hepatic, and 
the other had gastrointestinal tract injury. The mortal-
ity rate in patients with IF (0.09%) was higher than 
in patients with PF (0.02%). The association between 
survey and location and presence of fluid was not sta-
tistically significant (p=0.174).

DISCUSSION
Abdominal US is useful in screening for injury 

in patients with blunt abdominal trauma, and its use 
represents a notable change in institutional practice.
[8-10] With the increasing use of abdominal US in the 
evaluation of injured patients, it is important to define 
accurately the clinical significance of intra-abdominal 
fluid. In addition, patients with intra-abdominal inju-
ries and abdominal fluid are more likely to undergo 
exploratory laparotomy.[5] Investigating the sensitivity 
of abdominal US was not the purpose of this study, 
but rather we sought to determine the location of IF 
in patients with intra-abdominal injuries. In this study, 
all patients with intra-abdominal injuries had intra-
abdominal fluid. 

The FAST examination traditionally includes im-
ages of Morison’s pouch, the left upper quadrant, and 
the pelvis. The abdominal trauma US protocol in the 
current study included the following views: intraperi-
toneal (Morison’s pouch, splenorenal fossa, paracolic 
gutters) and the pelvis.[8]

Although extensively discussed in the adult popu-

Table 1. Demographic data of patients

Characteristic 

Sex
	 Male
	 Female
Age 
Mechanisms of injury
	 Motor vehicle accident
	 Automobile versus pedestrian
	 Falls
	 Abuse
	 Motorcycle accident
Results
	 Recovered
	 Exitus 

Intraperitoneal fluid (n=34)

27
7

8.62±3.16

9
1
11
7
5

31
3

Isolated pelvic fluid (n=51)

36
15

7.39±3.50

14
4
19
4
11

50
1

Total

63
22

7.88±3.403

23
5
30
11
16

81
4

Table 2. Injuries, clinical intervention and place of observation 

Characteristic 

Isolated Injuries
	 Hepatic 
	 Splenic 
	 Gastrointestinal tract
	 Renal 
	 Pancreatic
Clinical Intervention
	 Laparotomy
	 Blood transfusion
Place of Observation
	 Pediatric surgery
	 ED 

Intraperitoneal fluid (n)

7
13
5
4
3

13
28

32
2

Isolated pelvic fluid (n)

1
0
0
1
0

0
10

19
32

Total

0.006
0.001
0.008
0.081
0.061

0.001
0.001

0.001
0.001
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lation, little has been reported on outcomes and man-
agement of pediatric liver injury.[11] Klapheke et al.[11] 
found that a higher rate of liver-related mortality was 
seen in the pediatric population. In the present study, 
of 85 pediatric patients with intra-abdominal fluid, 8 
(7 IF, 1 PF) had isolated hepatic injury and 13 (13 IF) 
had isolated splenic injury, and 5 (5 IF) had gastroin-
testinal tract injury. Presence of IF increased the risk 
of hepatic (p=0.006), splenic (p=0.000), and gastroin-
testinal tract injuries (p=0.008). IF was significantly 
associated with hepatic, splenic and gastrointestinal 
tract injuries. 

A prior study on abdominal US showed the pelvis 
and Morison’s pouch to have equal sensitivities for the 
detection of abdominal fluid in patients with isolated 
gastrointestinal injury.[12] In our study, data showed 
significant association between IF and organ injuries. 
Presence of PF did not increase the risk of abdominal 
organ injuries. In contrast, it was reported in Rathaus 
et al.’s[13] study that normal US examination or the 
presence of PF was associated with a low probability 
of an organ injury. It was also emphasized in that study 
that the presence of peritoneal fluid outside the pelvis 
was strongly related with an organ injury. This result 
supports ours. 

Hulka’s group reported a 9% (24/259 patients) in-
cidence of isolated intra-abdominal fluid on CT scan 
in children with blunt trauma. They found that patients 
with a moderate amount of fluid were statistically sig-
nificantly more likely to need a therapeutic laparoto-
my than those who had only a small amount of fluid.
[14,15] In our study, 13 (15.3%) patients, all of whom 
had IF, underwent exploratory laparotomy. None had 
isolated PF. Patients with IF were at an increased risk 
of undergoing exploratory laparotomy (p<0.001). 

Robinson et al.[16] had explained that blood transfu-
sion was a strong independent predictor of mortality 
and hospital length of stay in patients with blunt liver 
and spleen injuries. In William et al.’s study and also 
in our study, IF was significantly associated with blood 
transfusion (p<0.001). In our study, of the patients re-
quiring blood transfusion (n=38), 73.7% had IF. 

Holmes and his colleagues observed 527 children 
with blunt abdominal trauma prospectively. They rec-
ommended that all patients with abdominal pain and 
isolated free fluid should be admitted to the hospital 
for repeat physical examinations.[15,17] Current practice 
in many trauma centers related to pediatric patients 
recommends repeat observation despite normal ab-
dominal CT scans.[18,19] In this study, presence of IF 
was significantly associated with pediatric surgery 
hospitalization (p=0.001). Presence of PF was sig-
nificantly associated with ED observation (p=0.0011). 
These results were confirmed by our study.

The limitations: The present study was made ret-
rospectively. Radiologic and operative reports may 
have been incomplete, or full findings were not dictat-
ed in the final reports. The current study investigated 
patients who underwent exploratory laparotomy, not 
patients who necessarily required exploratory lapa-
rotomy. Indications for laparotomy are in a state of 
transition and vary among different facilities. 

In conclusion, the presence of PF in US examina-
tion is associated with a low probability of an organ 
injury. Probability of an organ injury is very high in 
the presence of peritoneal fluid outside the pelvis. The 
major solid organ injury was splenic injury. Splenic 
injuries showed the highest association with IF.

REFERENCES
1.	 Corbett SW, Andrews HG, Baker EM, Jones WG. ED evalu-

ation of the pediatric trauma patient by ultrasonography. Am 
J Emerg Med 2000;18:244-9.

2.	 Diamond IR, Parkin PC, Wales PW, Bohn D, Kreller MA, 
Dykes EH, et al. Pediatric blunt and penetrating trauma 
deaths in Ontario: a population-based study. J Pediatr Surg 
2009;44:981-6.

3.	 Al B, Yildirim C, Coban S. Falls from heights in and 
around the city of Batman. Ulus Travma Acil Cerrahi Derg 
2009;15:141-7.

4.	 Casciani E, Bertini L, Lanciotti S, Campagnano S, Valentini 
C, De Cicco ML, et al. Emergency Radiology layout. [Ar-
ticle in Italian] Clin Ter 2009;160:55-60. [Abstract]

5.	 Hahn DD, Offerman SR, Holmes JF. Clinical importance of 
intraperitoneal fluid in patients with blunt intra-abdominal 
injury. Am J Emerg Med 2002;20:595-600.

6.	 Ochsner MG, Knudson MM, Pachter HL, Hoyt DB, Cogbill 
TH, McAuley CE, et al. Significance of minimal or no in-
traperitoneal fluid visible on CT scan associated with blunt 
liver and splenic injuries: a multicenter analysis. J Trauma 
2000;49:505-10.

7.	 Liu M, Lee CH, P’eng FK. Prospective comparison of di-
agnostic peritoneal lavage, computed tomographic scanning, 
and ultrasonography for the diagnosis of blunt abdominal 
trauma. J Trauma 1993;35:267-70.

8.	 Tsui CL, Fung HT, Chung KL, Kam CW. Focused abdomi-
nal sonography for trauma in the emergency department for 
blunt abdominal trauma. Int J Emerg Med 2008;1:183-7. 

9.	 Brown MA, Casola G, Sirlin CB, Patel NY, Hoyt DB. Blunt 
abdominal trauma: screening us in 2,693 patients. Radiology 
2001;218:352-8.

10.	Levy JA, Bachur RG. Bedside ultrasound in the pediatric 
emergency department. Curr Opin Pediatr 2008;20:235-42.

11.	Klapheke WP, Franklin GA, Foley DS, Casos SR, Harbrecht 
BG, Richardson JD. Blunt liver injury in children and adults: 
is there really a difference? Am Surg 2008;74:798-801.

12.	Rozycki GS, Ochsner MG, Feliciano DV, Thomas B, Bou-
langer BR, Davis FE, et al. Early detection of hemoperito-
neum by ultrasound examination of the right upper quadrant: 
a multicenter study. J Trauma 1998;45:878-83.

13.	Rathaus V, Zissin R, Werner M, Erez I, Shapiro M, Grune-
baum M, et al. Minimal pelvic fluid in blunt abdominal trau-
ma in children: the significance of this sonographic finding. J 
Pediatr Surg 2001;36:1387-9.

14.	Hulka F, Mullins RJ, Leonardo V, Harrison MW, Silberberg 



P. Significance of peritoneal fluid as an isolated finding on 
abdominal computed tomographic scans in pediatric trauma 
patients. J Trauma 1998;44:1069-72.

15.	Rodriguez C, Barone JE, Wilbanks TO, Rha CK, Miller K. 
Isolated free fluid on computed tomographic scan in blunt 
abdominal trauma: a systematic review of incidence and 
management. J Trauma 2002;53:79-85.

16.	Robinson WP 3rd, Ahn J, Stiffler A, Rutherford EJ, Hurd 
H, Zarzaur BL, et al. Blood transfusion is an independent 
predictor of increased mortality in nonoperatively managed 
blunt hepatic and splenic injuries. J Trauma 2005;58:437-44; 
discussion 444-5.

17.	Holmes JF, London KL, Brant WE, Kuppermann N. Isolated 
intraperitoneal fluid on abdominal computed tomography in 
children with blunt trauma. Acad Emerg Med 2000;7:335-
41.

18.	Cowell VL, Ciraulo D, Gabram S, Lawrence D, Cortes V, 
Edwards T, et al. Trauma 24-hour observation critical path. J 
Trauma 1998;45:147-50.

19.	Lansink KW, Cornejo CJ, Boeije T, Kok MF, Jurkovich GJ, 
Ponsen KJ. Evaluation of the necessity of clinical observa-
tion of high-energy trauma patients without significant injury 
after standardized emergency room stabilization. J Trauma 
2004;57:1256-9.

Cilt - Vol. 16  Sayı - No. 2 159

Clinical importance of ultrasonographic pelvic fluid in pediatric patients with blunt abdominal trauma


