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Abstract
Blunt isolated pancreatic trauma is uncommon, ac-
counting for 1%-4% of high impact abdominal inju-
ries. In addition, its diagnosis can be difficult; physical 
signs may be poor and laboratory findings nonspecific, 
resulting in delayed treatment. Preserving the spleen 
during distal pancreatectomy (DP) is controversial. 
One of the spleen’s functions regards immunity; com-
plications following splenectomy include leukocytosis, 
thrombocytosis, overwhelming post splenectomy sep-
sis and some degree of immunodeficiency. This is why 
many authors favor its preservation. We describe a 
case of a young man with an isolated pancreatic trau-
ma due to a blunt abdominal trauma with a delayed 
presentation who was treated with spleen-preserving 
DP and we discuss the value of this procedure with ref-
erence to the literature. 
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INTRODUCTION
Blunt isolated pancreatic trauma is uncommon[1], ac-
counting for 1%-4% of  high impact blunt abdominal in-
juries[2]. In addition, its diagnosis can be difficult; physical 
signs may be poor and laboratory findings nonspecific[1], 
resulting in delayed treatment[3]. In many instances, the 
injury only becomes apparent after the development of  
complications[4]. Due to this, the management of  these 
kinds of  injuries is not easy and few surgeons and insti-
tutes have the necessary experience[1].

Several treatment modalities have been described, 
from non-surgical to open drainage and even duodeno-
pancreatectomy[3], depending on the grade of  the lesion. 
Major duct injury is the most important factor related to 
the outcome in these patients[3]. When present (incidence 
near to 1.3%), pancreaticojejunostomy and distal pan-
createctomy (DP), with or without splenectomy, can be 
performed, the latter being preferred[3].

Preserving the spleen during DP is controversial. 
Some authors found no significant difference with or 
without splenectomy[5]; the majority believe that the main-
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tenance of  the organ brings more benefits to the patient, 
as shown in their reports[6-12]. One of  the spleen’s func-
tions is immunity; complications following splenectomy 
include leukocytosis, thrombocytosis, overwhelming post 
splenectomy sepsis and some degree of  immunodefi-
ciency[9]. These are the most common arguments made by 
authors favoring spleen preservation.

The spleen can be preserved in two different ways 
while performing a DP. Firstly, the splenic vessels are 
maintained, assuring adequate blood supply to the organ. 
Secondly, these vessels are ligated, preserving the short 
gastric vessels for perfusion. In the latter technique, mac-
roscopic inspection of  the spleen has been shown to be 
efficient and reliable[7,11].

We describe the case of  a young man with an isolated 
pancreatic trauma due to a blunt abdominal trauma with 
a delayed presentation who was treated with spleen-pre-
serving DP and we discuss the value of  this procedure 
with reference to the literature.

Case Report
LHGJ, 18 years old, male, had a motorcycle accident 24 h 
earlier and presented with a blunt abdominal trauma. He 
decided to get medical attention due to abdominal pain 
and vomiting. He was hemodynamically stable (arterial 
pressure: 120 × 80 mmHg and heart rate: 110 bpm). On 
physical examination, abdominal palpation was painful 
with no signs of  peritonitis. Laboratory tests and a com-
puted tomography (CT) of  the abdomen were carried 
out. Results: amylase: 1237 U/L; creatinine: 1.7mg/dL; 
glucose: 125 mg/dL; hemoglobin: 15.6. Abdominal CT: 
fluid in the upper abdomen, with a pancreatic trauma 
with transection of  the main pancreatic duct. Other or-
gans showed no signs of  injuries (Figure 1A and B). Due 
to the high suspicion of  main pancreatic injury, a lapa-
rotomy was performed. At surgery, the fracture with duct 
disruption was confirmed (Figure 2); a spleen-preserving 
DP maintaining the splenic vessels was performed. We 
carried out specific ligation of  the main pancreatic duct 
and a hand sewn interrupted suture of  the pancreatic 
stump (Figure 3). The patient recovered uneventfully and 
was discharged on postoperative day 5. 

DISCUSSION
Trauma to the pancreas is a rare entity, especially when 
it is the only organ to be injured in an abdominal trau-
ma[1,3,8,13]. This occurs due to its retroperitoneal location[3]. 
When it happens, physical examination can be poor and 
laboratory findings nonspecific[1], leading to delayed di-
agnosis and treatment. Thus, this injury has high rates of  
morbidity and mortality, with overall complications rates 
up to 62%[1,3], reaching 80% when diagnosis is made 24 h  
after injury[3]. The principal determinant of  outcome in 
these patients is major duct involvement[1,3,14]. With the in-
formation above, one can understand why it is important 
to maintain a high suspicion in patients with unexplained 
abdominal signs after blunt trauma. Accurate and early 
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Figure 1  Abdominal computed tomography showing a pancreas fracture 
and fluid in the upper abdomen.

Figure 2  Pancreas fracture.

Figure 3  Final aspect.

diagnosis is imperative so that treatment can be offered 
as soon as possible. 



CT has a low accuracy for diagnosis of  pancreatic 
injury[15], with acceptable sensitivity ranging from 68%- 
71.4%[13,16,17]. Detecting major injury with CT is difficult, 
with low accuracy[1]. Findings on CT which may indicate 
pancreatic injury are intra/extra peritoneal fluid, fluid in 
the lesser sac, thickening of  the left anterior renal fascia 
and, the most important one, fluid between the splenic 
vein and the pancreas, seen in 90% of  cases. Findings 
on CT can be normal, despite the presence of  duct dis-
ruption[15]. If  transection of  the pancreas is complete 
or laceration seen on CT is more than half  of  the or-
gan, major duct injury should be suspected and surgery 
scheduled[3] or endoscopic retrogade pancreatography 
(ERP) performed if  suitable. Besides CT, ERP and 
magnetic resonance pancreatography (MRP) can be per-
formed. Since mortality and morbidity is strongly related 
to major duct injury, its integrity should be assessed. 
ERP can easily do this but is rarely available at the time 
of  the trauma and only a few patients are suitable for the 
exam[3,17]. MRP is more available and easier to perform[3]. 
Another useful tool of  ERP is ductal stenting. Lin et al[3] 
showed that the procedure helps in the management of  
pancreatic fistula but may be complicated by long term 
strictures. Attention must also be paid because stenting 
in the acute phase may lead to delay in necessary surgical 
and definitive treatment.

Surgery may be needed in almost all cases during the 
course of  recovery. It may be indicated at admission or 
some time later to correct possible strictures. Choosing 
the right procedure depends on the extent of  the injury 
and the presence or not of  associated injuries. When dis-
tal duct disruption is present, pancreatic resection should 
be performed[3]; for proximal duct injury, closed suction 
drainage and distal resection can be selected, with duct 
stenting an option. A study from Taiwan showed that DP 
is a superior operative treatment for distal injuries when 
compared to pancreaticojejunostomy, which had a high 
complication rate of  60% due to anastomotic leakage[3]. 
The literature agrees that pancreatic fistula is responsible 
for high rates of  morbidity and mortality in this kind of  
trauma, especially with delayed diagnosis[1,3,11,12].

When DP is indicated and there are no associated 
injuries, a controversial matter comes up: to preserve the 
spleen or not. Authors who advocate DP with splenecto-
my claim that this procedure increases blood loss, surgical 
time and demands great surgical skills. A small study with 
40 patients conducted by Benoist in France suggested 
a better postoperative course when splenectomy is per-
formed. He found significant differences in postoperative 
complications between the procedures for pancreatic fis-
tula (12% vs 40%, P < 0.05) and subphrenic abscesses (4% 
vs 27%, P < 0.05), more frequent after spleen preserva-
tion. Due to this, hospital stay was longer in the preserva-
tion group. Despite their findings, they could not explain 
the difference in the rate of  pancreatic fistula between 
the procedures[5]. Another possible disadvantage is that 
the displacement of  the spleen may lead to an inherent 
risk of  torsion or hemorrhage[6]. 

On the other hand, many authors accept and advocate 
the spleen preserving procedure[4,6,7,9-12]. The first ones to 
study and compare these two procedures and to favor 
spleen preservation were Richardson et al[17] and Aldridge 
et al[18]. Both groups consider DP with spleen preserva-
tion a safe and feasible procedure. Lin et al[3] found a 22% 
complication rate for spleen preserving against 72.7% for 
the splenectomy procedure (P < 0.05). The higher com-
plication rate was, according to the authors, due to associ-
ated injuries, but not confirmed by others.

Shoup et al[12] discussed the main reasons for sple-
nectomy: blood loss and surgical time. Patients whose 
spleen were preserved had less blood loss (350 mL vs 
600 mL, P < 0.01). Surgical time tended to be longer in 
the splenectomy group, although significant difference 
was not reached. Another statistically significant find-
ing was the incidence of  infection; spleen preservation 
carried a 9% rate vs 28% in the splenectomy group (P = 
0.07). In addition, complications in the latter group were 
more severe (P = 0.05), with an increased hospital stay (P 
< 0.01).

Carrère et al[11] also support the spleen preserving pro-
cedure. When splenectomy was performed, they found 
a significant difference for developing postoperative 
complications (13% vs 34%, P = 0.03), intra-abdominal 
infected collections (3% vs 18%, P = 0.02), infectious 
complications (8% vs 32%, P = 0.03). More reoperations 
were required in these patients, but this did not reach 
statistical significance. An interesting fact is that it did not 
happen due to associated injuries (P = 0.53). Univariate 
analysis showed that splenectomy was the only risk fac-
tor for postoperative complications (odds ratio: 3.2, 95% 
confidence interval: 1.1-10.2, P = 0.04).

Another study from Singapore[10] with 232 patients 
showed that splenectomy was associated with an in-
creased risk of  developing pancreatic fistula and non 
pancreatic fistula related complications. On univariate 
analysis, splenectomy was significantly associated with 
non pancreatic fistula related complications (P = 0.049). 
They suggest that splenic preservation does not decrease 
the occurrence of  pancreatic fistula but may protect 
against its progression to infectious complications[10].

The same opinion is shared by Rodríguez et al[7]. In 
their paper, patients who had their spleen preserved had 
less blood loss (P < 0.0001), shorter operative time (P < 
0.0001) and shorter hospitalization (P < 0.0001), consis-
tent with other findings[10,12]. These factors were signifi-
cant predictors of  postoperative complications. Another 
issue discussed was that macroscopic inspection of  the 
spleen is reliable, as mentioned in other papers[7,11], al-
though some changes in the organ’s color may occur[7].

In conclusion, our group believe that DP with spleen 
preservation is feasible and safe. Although it is mentioned 
in the literature as a debatable matter, the majority of  
papers favor spleen preservation, with a decreased risk of  
complications and good outcomes. We also suggest that 
the spleen preserving procedure be done whenever pos-
sible.
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