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ISOLATED FREE FLUID IN CHILDREN
WITH BLUNT ABDOMINAL TRAUMA:
DOES IT ALTERS THE MANAGEMENT APPROACH?
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Introduction. Isolated free fluid (IFF) on abdominal computed tomography in children with blunt abdominal trauma
poses a diagnostic dilemma.

The aim of this study is to present our experience of the entity and its role in management of these children.
Methods. A prospective study was performed over a period of two and half years on all the children less than
14 years of age admitted to our hospital with blunt abdominal trauma and in whom the CT abdomen was done
which demonstrated isolated free fluid with no sign of visceral injury. Demographic data, presenting clinical
status, imaging data and management (nonoperative progress and operative findings) were collected and
analyzed.

Results. A total of 108 children were admitted with blunt abdominal trauma and who underwent abdominal
CT during the period from July 2015 to December 2017. Isolated free fluid (IFF) was found in 26 children
(24%). The mean age was 7.8 years with male predominance. Motor vehicle collisions were the most common
mechanism of injury. At presentation abdominal tenderness was present in 8 of these children. Twenty
two children had small IFF and 2 each had moderate and large fluid collections and the most common
site being the hepatorenal pouch. One child each from moderate and large IFF group needed subsequent
exploration.

Conclusion. Children of blunt abdominal trauma with isolated free fluid on abdominal CT are managed conservatively.
However, they need admission and repeated clinical assessment for early detection of delayed presentation of visceral
injury entailing surgical intervention.
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BBenenne. O6HapyxeHue cBo6opHOM X)Xupkoctu B OpromHuoi monoctu (CXKBII) mpyu KoMIbIOTEpHON TOMOrpa-
¢un (KT) y meTeit ¢ Tymoit TpaBMOI XXIBOTA SB/ISAETCS AUATHOCTUYECKON JUIEMMOIL.

Ilens maHHOTO MCCIENOBaHMA — OIVICAHME HAIIero OIbITAa B M3Y4YeHMM OCOOEHHOCTEN NaHHOI TpaBMbI U poiu oOHa-
pyxennsa CIKBII B neuennn neteii.

Metopnpl. B aHHOE NPOCIEKTUBHOE MCCIEOBAaHMeE, JIMBIIeeCA 2,5 rofja, BKAOYaINCh NeTy Maajume 14 jert, mocry-
HMBIINE B HAI CTAIMOHAP C TYMON TPaBMOIT X1BOTa, ¥ KoTopbix Ha KT 66110 06HapysxeHo Hamumuue CYKBIT 6es mpu-
3HAKOB BUCIiepanbHOI TpaBMbl. Hamu 6bu1m cobpaHbl U MpOaHAMM3MPOBAHBL leMorpaduuecKyie JaHHbIE MAlNEHTOB,
UX KIMHWYECKUIT CTaTyC, pe3yabTaThl 00CTIeOBaHMsA, a TaKKe 0COOCHHOCTY JIe4eHMsl (KOHCEPBATUBHOTO M XUPYPIU-
YECKOr0).
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Pesynbrarel. B ucciefoBanme 6piim BKodeHbl 108 meTeil ¢ TYMOi TPAaBMOIL KMBOTA, KOTOPHIM ObIIa BBIITOTHEHA
KT 6promnoit monoctu B mepuop ¢ nionst 2015 mo mexabpp 2017 r. CXKBII 6bima BbLsiBIeHa y 26 (24 %) marjueH-
TOB. B mccnenyemoit rpymime mpeobnafgaay ManbuMKy; CpefHUIT BO3pacT cocTaBun 7,8 roga. Yaire Bcero TpaBMbI
OBI/IN TONTYYeHBbl B aBTOMOOW/IbHBIX aBapuaAX. [Ipy MOCTyIIeHNy B CTAIMOHAp y 8 MAIMeHTOB OTMedanach 60/e3HeH-
HOCTDb IIpM THanblanyy xusora. Y 22 pereit konmndectso CYKBIT 6bIT0 He3HaYMTENbHBIM, Y 2 — YMEpPEHHOe, ellje
y 2 — sHaunTenpHoe. CBOOOMHAA XKXULKOCTh OOHAPY>KMBaIach IPEVMYIIECTBEHHO B IellaTOpeHaIbHOM KapMawe. Ilo
OIZHOMY peOeHKy 13 IPYIII C YMEPeHHBIM U 3HaunTenbHbIM KommdecTBoM CXKBIT Hypanmnuch B TOIONTHUTENILHOM
00C/IenoBaHNN.

3akmouenne. [leTy ¢ TYIOI TpaBMOIL XUBOTA, y KoTopbix Ha KT 6buta BoisiBieHa Tombko CIKBII, HyX/aloTcsa B KOH-
CepBaTMBHOM JieueHUN. TeM He MeHee JAaHHBIX IAIVIEHTOB HEOOXO[MMO TOCINTATM3UPOBATb U IIPOBECTU IOBTOPHOE
obcrefloBaHNe C 1Ie/IbI0 PAHHETO BBIABICHNA BO3MOXKHOTO ITOBPEX/EHVA BHYTPEHHNUX OPTraHOB, JeYeHNe KOTOPOTO

IIOOpa3yMeBaAET XNPYPIruiecKkoe BMEIATENIDbCTBO.

KrmroueBble cmoBa: fieTit; Tymas TpaBMa; CBOOOMHAS >KUAKOCTb B OPIOIIHON IIOJIOCTY; BHYTPUOPIOIIHAS TPaBMa.

Introduction

For successful management of the children
with blunt abdominal trauma, diagnostic imaging
particularly abdominal computerized tomography
(CT) plays the major role. Nonoperative management
is the standard approach in hemodynamically stable
children with CT evidence of peritoneal fluid and
associated solid organ injury [1]. Any evidence
of hollow viscus injury like pneumoperitoneum
and contrast extravasation on CT scan mandates
a prompt surgical intervention [2]. However, there
is a subset of children with blunt abdominal trauma
where CT shows only free fluid with no evidence
of visceral injury. It is this subset of patients that
pose diagnostic problems because the source of the
isolated free fluid in these patients is uncertain [3].
The IFF can be a hemoperitoneum due to missed
intraabdominal injury or nonspecific reactionary
fluid of no significance.

We aimed to study this subset of patients
highlighting the frequency of IFF and its
management.

Material and methods

This was a prospective study conducted on
children <14 years of age with blunt abdominal
trauma who underwent abdominal CT during the
study period July 2015 to December 2017. The study
was approved by the institutional ethics committee.
At presentation, a simultaneous resuscitation and
primary survey was done. The hemodynamic status
(systolic blood pressure) and abdominal examination
findings especially abdominal tenderness were
noted. After stabilization, CT scan was performed
on 16 slice SOMATOM EMOTICON machine with

IV contrast (iohexol) in dose of 1.5 ml/kg injected
at a rate of 2 ml/sec. Oral contrast (iohexol) was
used whenever indicated at a dose of 450 ml 30 min
before scanning and additional 250 ml immediately
before scanning. Oral and IV contrast was also
adjusted according to age and weight of child.
5 mm contiguous CT sections were taken from
lung base to pelvis with table speed of 6 mm/sec
(pitch 1.2). The CT scan was assessed by the senior
radiologist with >10 year experience. The spaces
looked for isolated free fluid collections were the
right subphrenic (perihepatic), left subphrenic
(perisplenic), hepatorenal pouch (Morrison’s pouch),
left and right paracolic gutters, and pelvis. The
grading of fluid collection was done as illustrated
by the Federle and Jeffery [4]. A mild (small) fluid
collection was defined as fluid collected in any of the
above mentioned spaces except pelvis. A moderate
fluid collection was defined as fluid collection in
any one space and pelvis. A large fluid collection
was defined as fluid collection in any spaces and
pelvis.

A systolic blood pressure was considered low if
less than (70 + 2 times the age) mm Hg for children
up to 10 years and less than 90 for children between
1lyeas and 14 years.

All the children were evaluated clinically
throughout their hospital stay and their course
during nonoperative management e.g. requirement
of number of blood transfusions or development of
peritonitis was documented.

The inclusion criteria were children of <14 years
who had history of blunt abdominal trauma and
where CT abdomen had demonstrated isolated free
fluid in the peritoneal cavity (with no evidence of
visceral injury). The children who had other forms
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of trauma, associated visceral injury demonstrated
on CT or evidence of pneumoperitoneum were
excluded from the study.

Results

During the study period, out of the 108 children
undergoing abdominal CT for blunt abdominal
trauma, a total of 26 (24%) showed isolated free
fluid with no evidence of visceral injury and met
the study inclusion criteria. The mean age of
26 children was 7.82 + 3.04. There were 21 (80.7%)
males as compared to 5 (19.3%) females (M: F
ratio was 4.2 : 1). The most common mechanism
of injury was motor vehicle collision which was
present in 77% (n =20) of children. The next
most common mechanism of injury was fall from
height (11.5%, n = 3). The systolic blood pressure
was found to below normal in 4 children (15.3%)
while abdominal tenderness was present in 30.7%
(n = 8) children. Twenty two children had small
IFF, two had moderate and two had large fluid
collections. The most common site for IFF in small
fluid collection was the hepatorenal pouch (18 out
of 22) (Table 1). Among the moderate group, it was
hepatorenal pouch and pelvis in one patient while
right paracolic gutter and pelvis in another patient.
In large fluid patients, one patient had fluid in
perisplenic and pelvis in one patient while another
patient had fluid in right paracolic gutter and
pelvis.

None of the patients having small fluid collection
had hemodynamic instability at admission. The
four children who showed hemodynamic instability
at admission belonged to moderate and large fluid
groups. All the children remained hemodynamically
stable after initial resuscitation and were put on

Fig. 1. Damage to the vessels of mesentery

nonoperative management with none of them
requiring emergency laparotomy. Out of 8 children
who had abdominal tenderness at presentation,
4 belonged to small IFF and 4 to moderate and large
IFF group (i.e. all the children of moderate and large
IFF had abdominal tenderness at presentation).
Abdominal tenderness increased in two children,
one each from moderate IFF and large IFE. These
two patients required subsequent laparotomy due
to development of peritonitis. The child from
moderate fluid collection developed abdominal
distension and peritonitis on day 3 of admission
while the other child (from large fluid collection)
showed features of peritonitis on day 2 of admission.
Both the patients had mesenteric injury with
resultant small bowel gangrene in ileal region that
necessitated resection and end to end anastomosis
(Fig 1). Both the children recovered well and were
discharged.

Thus, out of total of 8 children with abdominal
tenderness at presentation, two required laparotomy

Table 1
Depicting the parameters in different IFF groups
Parameter Small IFF Moderate IFF Large IFF
(n=22) (n=2) (n=2)
Initial hemodynamic instability 0 2 2
Initial abdominal tenderness 4 2 2
Nonoperative intervention 22 (10) 1(1) 1(1)
(BT required [n])
Operative intervention 0 1 1
Mean hospital stay (days) 4.2 9 10

Note. IFF — isolated free fluid in the abdominal cavity.
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i.e. 25%. However, out of 4 children of moderate
and large IFF who at initial abdominal tenderness,
50% (2 out of 4) needed subsequent laparotomy.
And these were the patients who had IFF at more
than one location. Significantly, both the children
who needed laparotomy had fluid collection in
right paragolic gutter besides having fluid in
pelvis.

Besides the two children requiring subsequent
laparotomy, all the children responded to nonop-
erative management. The hospital stay was most in
the two children of moderate and large IFF group
requiring laparotomy (mean 12 days), followed
by the other two children in these groups (mean:
7 days). The mean hospital stay in children of small
IFF with initial abdominal tenderness was 4.4 days
while those of without initial abdominal tenderness
was 3.6 days.

Discussion

With the advent of high resolution, multislice
helical CT scanning, there has been a prototypal
change in the management of children with
blunt abdominal trauma. CT scan has played
a major role in changing the perspective of
a clinician towards a child with blunt abdominal
injury [5]. However, there are major disadvantages
of radiation exposure to growing children and
costing due to its unnecessary use [6]. Another
disadvantage that also comes under the purview
of this study is the over diagnosis with resultant
over treatment due to over usage of CT scan in
these children with blunt abdominal trauma [7].
Our study has shown that 24% (n =26) of the
children with blunt abdominal trauma have
isolated free fluid in peritoneal cavity and out
of these only 7.7% needed operative intervention
while the rest 92.3% responded to nonoperative
intervention.

The incidence of IFF in children has been
variously reported in literature [3, 8]. The free fluid
in peritoneal cavity of a patient of blunt trauma can
be from multiple sources. In addition to clear cut
cases of solid and hollow visceral injury, IFF may
be due to an intraparenchymal contusion to a solid
organ without capsular disruption with resultant
reactionary fluid, a small solid organ injury not
visualized on CT scan, pelvic fracture, or the
hypovolemic shock syndrome where considerable

resuscitation for hemodynamic instability may
result in transudation of intraperitoneal and
retroperitoneal fluid. In patients who have received
oral contrast, areas of unopacified bowel loops may
also be erroneously shown as isolated free fluid
[8-10].

In the absence of solid visceral injury and tell-
tale signs of blunt bowel and mesenteric injury such
as free air, bowel-wall thickening, or mesenteric
stranding, a meticulous look out for other signs
must be made. Isolated free fluid in the interloop
location is more likely to be associated with blunt
bowel and mesenteric injury rather than solid
visceral injury. These appear as polygonal shaped
collections in between the folds of mesentery and
bowel [11].

However, even though such injuries are rare, the
major concern in such patients of IFF is the chance
of missed hollow viscus and delayed diagnosis with
consequent increases morbidity. In our study the
incidence of hollow visceral injury was 7.7% in
children with IFF. In various studies the incidence of
hollow visceral injury in pediatric blunt abdominal
trauma presenting with IFF has been reported to
occur 9% and 66% [3, 10, 12].

In our study, the grading of IFF seems to
influence the detection of visceral injury during the
admission and observation of these children. Fifty
percent of children each from moderate and large
IFF collection were diagnosed with subsequent
injury. None of the patients from small IFF group
required exploration in our study. Other authors
have also shown that patients with moderate and
large IFF are more likely to have intraabdominal
injury [3, 4, 13].

Out of a total of 8 children who showed
abdominal tenderness at initial presentation,
25% eventually needed laparotomy. In fact, all the
children who demonstrated increase in tenderness
on serial examination (n =2) needed exploration.
Thus every child once admitted for observation
must be given the benefit of serial abdominal
examination.

In pediatric trauma, abdominal assessment is
often inadequate due to associated head injury
over and above the difficulty in examination of an
anxious and uncooperative child. Therefore, the
findings in such a scenario should be judged with
caution and the decision to explore children with
suspected intraabdominal should not be centered
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exclusively on CT findings but clinical picture
should also be taken into consideration before
deciding upon the exploration. It is pertinent to
admit all such patients who have abdominal pain
at presentation and isolated free fluid on CT scan
for repeat physical examinations. In some dedicated
pediatric trauma centers, it is routine to admit
pediatric trauma patients despite normal CT scan
[14-16].

The patients of small IFF group were managed
conservatively without any patient needing
subsequent operative intervention. However, in these
children (n =22) a total of 10 blood transfusions
were required. No of blood transfusions required
has been demonstrated to be strong independent
predictor of mortality and hospital length of stay
in patients with blunt solid organ injuries [17]. The
length of hospital stay was highest in children who
required laparotomy while it was least in children
of small IFF with absent abdominal tenderness at
presentation.

Conclusion

The hollow visceral injuries are rare in children
with blunt abdominal trauma. The finding of
small IFF at initial CT does not alter the optimal
therapeutic approach in pediatric blunt abdominal
trauma. However, in cases where moderate or
large amount of IFF is detected, the patient should
be closely monitored and diligent search for any
visceral injury should be made with the help of
repeated abdominal examinations and if required
with the help of appropriate imaging modality.
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