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Complications of post-splenectomy, especially intra-abdominal hemorrhage can be fatal,

with delayed or inadequate treatment having a high mortality rate. The objective of this

study was to investigate the cause, prompt diagnosis, and outcome of the fatal

complications after splenectomy with a focus on early diagnosis and management of

hemorrhage after splenectomy. The medical files of patients who underwent splenectomy

between January 1990 and March 2011 were reviewed retrospectively. The cause,

characteristics, management, and outcome in patients with post-splenectomy hemor-

rhage were analyzed. Fourteen of 604 patients (1.19%) undergoing splenectomy had

intraperitoneal hemorrhage: reoperation was performed in 13 patients, and 3 patients

died after reoperation, giving the hospital a mortality rate of 21.43%; whereas, 590 of 604

patients (98%) had no hemorrhage following splenectomy, and the mortality rate (0.34%)

in this group was significantly lower (P , 0.001). The complications following

splenectomy, including pneumonia pancreatitis, gastric fistula, gastric flatulence, and

thrombocytosis, in patients with postoperative hemorrhage were significantly higher

than those without hemorrhage (P , 0.001). According to the reasons for splenectomy, 14

patients with post-splenectomy hemorrhage were grouped into two groups: splenic

trauma (n ¼ 9, group I) and portal hypertension (n ¼ 5, group II). The median interval

between splenectomy and diagnosis of hemorrhage was 15.5 hours (range, 7.25–19.5

hours). No differences were found between groups I and II in terms of incidence of

postoperative hemorrhage, time of hemorrhage after splenectomy, volume of hemor-

rhage, and mortality of hemorrhage, except transfusion. Intra-abdominal hemorrhage

after splenectomy is associated with higher hospital mortality rate and complications.
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Early massive intraperitoneal hemorrhage is often preceded by earlier sentinel bleeding;

careful clinical inquiry and ultrasonography are the mainstays of early diagnosis.

Key words: Splenectomy – Intra-abdominal hemorrhage – Postoperative complications –
Splenic trauma – Portal hypertension

Splenectomy is usually performed for patients
with severe splenic trauma, portal hypertension,

splenomegaly due to hematologic diseases, or
splenic tumors. Intraperitoneal hemorrhage is a
fatal complication following splenectomy.1–3 It is
associated with surgical manipulation and hemato-
logic coagulation. For prompt management of
bleeding, it is important to make the diagnosis
promptly by carefully observing the clinical mani-
festation, monitoring the blood hemoglobin level,
and imaging with ultrasonography.

The literature on intraperitoneal hemorrhage
after splenectomy is sparse. The exact incidence of
post-splenetic hemorrhage is not clear. The aim of
this study was to analyze the hospital mortality, the
incidence of postoperative hemorrhage, and the
prompt diagnosis and treatment of hemorrhage
following splenectomy.

Materials and Methods

After approval by the institutional review board,
medical and surgical index databases were used to
identify all consecutive patients undergoing sple-
nectomy from January 1990 to March 2011. The
inclusion conditions were all patients who under-
went total splenectomy. Exclusion conditions were
patients with gastrointestinal (GI) hemorrhage or
patients with splenic trauma who were treated
conservatively with no operation, partial splenecto-
my, or splenic autograft transplantation after total
splenectomy.

The variables were extracted from the medical
files of patients who underwent splenectomy,

including demographics, comorbidity, and etiology
of splenectomy, clinical manifestation, site of hem-
orrhage, and time of postoperative complications.
GI hemorrhage referred to the presence of hema-
temesis, melaena, hematochezia, or blood in the
nasogastric tube. Postoperative hemorrhage was
defined as an acute decrease of hemoglobin concen-
tration of 20 g/L or more in a surgical patient with
overt hemorrhage or hemodynamic instability in an
otherwise stable patient without septic shock or
abdominal compartment syndrome. Intraperitoneal
fluid was defined as blood emanating from the
abdominal cavity through drains, or abdominal
distension and hemodynamic instability in patients
without drains, or intra-abdominal hemorrhage
confirmed by ultrasonography or computed tomog-
raphy (CT) scan. Sentinel hemorrhage was defined
as blood extravasating around the abdominal drain.
Patients with thrombocytosis were recorded. Aspi-
rin (100 mg/d) was given orally to patients with
platelet counts greater than 500 3 109/L.

Statistical analysis was performed with the v2

test, the 2-tailed Fisher’s exact test and the Mann-
Whitney U analysis, when applicable. A P value
,0.05 was defined as statistically significant. SPSS
software (13.0) was used for analysis.

Results

The mortality and complications including pancre-
atitis, gastric flatulence, pneumonia, and thrombo-
cytosis requiring medical treatment were compared
(Table 1). A total of 604 patients underwent
splenectomy for splenic trauma (n¼ 291) and portal

Table 1 Complications in patients with hemorrhage versus no hemorrhage after splenectomy

Hemorrage (n ¼ 14) Nonhemorrhage (n ¼ 590)

P valuen % n %

Hospital mortality 3 21.43 7 1.19 0.000
Pancreatitis 4 28.57 8 1.36 0.000
Gastric flatulence 8 57.14 17 2.88 0.000
Gastric fistula 1 7.14 0 0 0.000
Pneumonia 4 28.57 19 3.22 0.000
Thrombocytosis 5 35.71 23 3.90 0.000
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hypertension (n¼ 313). Overall, 14 patients (2.32 %)
with hemorrhage complications were identified.

Mortality

Of 604 patients undergoing splenectomy, 10 patients
died in hospital, giving the overall hospital mortal-
ity of 1.66% (10 of 604 patients). The hospital
mortality rate in patients with hemorrhage after
splenectomy (hemorrhage group) was 21.43% (3 of
14 patients), whereas 7 of 590 patients with no
hemorrhage after splenectomy (non-hemorrhage
group) died of multiple organ failure after splenec-
tomy, giving the mortality rate of 1.19%; the
difference in mortality in both groups was signifi-
cant (P , 0.0001) (Table 1). The mortality rate in
patients undergoing splenectomy because of splenic
trauma versus portal hypertension was similar
(22.22% versus 20%, P . 0.05) (Table 2).

Three patients with postsplenic hemorrhage died.
In patient one, the amylase level was abnormally
high in the bloody abdominal drainage. Active
hemorrhage from the pancreatic tail and splenic

bed, pancreatic tail injury, and pancreatitis were
noticed on the second surgical exploration. Bloody
drainage with a high level of pancreatic amylase
persisted after the operation; thus a third explora-
tion was performed, and the patient eventually died
from hemorrhagic shock and multiple organ failure
following the third operation. The second patient
had hemorrhage from the short gastric artery. Even
hemostasis was ensured with extensive suturing
and ligation during the second operation; the gastric
fistula occurred later, and the patient died 20 days
after the second operation. The third patient had
portal hypertension with hepatic failure and coag-
ulopathy; extensive hemorrhage from the splenic
bed and pancreatic tail was found during the
laparotomy, and the patient died from hepatic
failure and coagulopathy.

Clinical manifestation of hemorrhage

Fourteen patients had postoperative intraperitoneal
bleeding: 12 patients had hemorrhage within 24
hours after splenectomy; 1 patient had hemorrhage

Table 2 Comparison of hemorrhage after splenectomy for splenic trauma and portal hypertension

Both groups Splenic trauma Portal hypertension P value

Number of patients 14 9 5
Male number (%) 10 (71.43) 7 (77.77) 3 (60) 0.58
Incidence of postoperative bleeding 2.32% (14/604) 3.09% (9/291) 1.65% (5/313) 0.171
Decrease of hemoglobin (g/L) 51.43 6 14.6 55.55 6 15.09 44 6 11.40 0.164
Mortality of patients with bleeding 21.43% (3/14) 22.22% (2/9) 20% (1/5) 1.0
Onset of postoperative bleeding (min) 15.5 (7.25–19.5) 15.5 (7–20.25) 9 (7–18) 0.229
Volume of bleeding (ml) 1900 (1425–2200) 2000 (1600–2500) 1500 (1200–1900) 0.139
Transfusion (ml) 1600 (800–2400) 2000 (1600–2400) 800 (800–1600) 0.020

Table 3 Intraperitoneal hemorrhage after splenectomy in 9 patients with traumatic splenic injury

Patient No. Age (y) Sex
Onset of

bleeding (h) SB AD
Volume of

bleeding (ml) Site of bleeding Outcome

1 67 M 21 Y Y 2500 Short gastric artery,
splenic bed, diffuse bleeding

Died

2 56 M 4 Y N 1600 Short gastric artery,
diffuse bleeding

Died

3 61 F 7 Y Y 2100 Splenic bed Alive
4 38 M 5 Y N 1500 Pancreatic tail Alive
5 48 M 9 Y N 1900 Pancreatic tail Alive
6 29 F 18 Y Y 2000 Short gastric artery Alive
7 47 M 7 Y Y 2500 Splenic bed Alive

Splenic artery Alive
Pancreatic tail Alive

8 32 M 15 Y N 1200 left kidney injury,
retroperitoneal hematoma

Alive

9 21 M 144 N Y 2800 Unknown, splenic bed? Alive

AD, abdominal distension; F, female; M, male; N, no; SB, sentinel of bleeding; Y, yes.
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on day 4 after splenectomy; and 1 patient, on day 6
after splenectomy. All patients with intraperitoneal
hemorrhage were explored surgically, except one
who received conservative treatment. Twelve of 14
patients experienced a sudden fall in hemoglobin
level within 24 hours after surgery. The median
interval from the ending of splenectomy to the
diagnosis of hemorrhage was 15.5 hours (range,
7.25–19.5 hours).

Management of hemorrhage

Tables 3 and 4 summarize the time and sites of
hemorrhage, the therapeutic approaches, and the
outcome of patients with postoperative hemorrhage.
Blood was transfused at a median volume of 1600
ml (range, 800-2400 ml) for all patients. The
hemoglobin level was decreased at 51.43 6 14.6 g/
L. The hemorrhage sites were splenic bed (n ¼ 6),
short gastric artery (n ¼ 4), pancreatic tail (n ¼ 4),
and splenic artery (n ¼ 1). Minor blood loss around
the surgical drains (sentinel bleeding) was found in
6 patients in group I and in 2 patients in group II.
The sentinel hemorrhage occurred a few hours prior
to sudden massive intra-abdominal bleeding (Tables
3 and 4).

Delayed intra-abdominal hemorrhage

Delayed hemorrhage occurred in 2 patients at 96
hours and 144 hours after splenectomy, respectively.
One patient with portal hypertension underwent
splenectomy and distal splenorenal (Warren) shunt;
140 ml and 20 ml of bloody collection was drained
on postoperative day 1 and day 2, respectively; on
day 3, no blood was drained from the intra-
abdominal drainage tube, therefore, the drainage
catheter was removed.

As the blood platelet count increased to 790 3

109/L, aspirin 100 mg/d and clopidogrel 75 mg/d
were administered orally. On day 4, this patient
experienced progressive abdominal pain and was

managed as intestinal colic. On day 6, this patient
became pale, his abdomen was extended, and the
pain could not be controlled with meperidine. The
intra-abdominal fluid was detected by duplex
ultrasonography, and 1200 ml of uncoagulated
blood was aspirated from the abdominal cavity.
The anticoagulant (aspirin and clopidogrel) was
terminated, and the patient was treated conserva-
tively with blood transfusion (800 ml) and colloid
solution. The coagulation profiles had been normal
after surgery.

The second patient had been uneventful within
the first 2 days after surgery, yet on postoperative
day 3, the blood platelet count increased to 910 3

109/L; 3000 IU low molecular weight heparin was
injected subcutaneously, and aspirin 100 mg/d and
clopidogrel 75 mg/d were administered orally. On
day 4, the platelet count increased to 1080 3 109/L,
the patient started experiencing progressive but
tolerable abdominal pain; the pain peaked on the
sixth postoperative day and was not controlled by
morphine. The patient complained of intolerable
shifting pain from abdomen to penis and then anus,
severe abdominal pain, and distension. Massive
abdominal fluid was detected on duplex ultrasound,
urgent exploration was performed, and a massive
blood clot was found and evacuated from the
splenic bed all the way to the pelvic cavity along
the mesenteric root. Hematoma and injury on the
intestinal wall were found in the vicinity of the
drainage tube. Then, hemostasis was ensured.

Discussion

Massive intraperitoneal hemorrhage after splenec-
tomy is not common; the mortality rate in patients
with hemorrhage after splenectomy is rarely report-
ed. Our patients were grouped into hemorrhage
after splenectomy (14 patients) and nonhemorrhage
post-splenectomy (590 patients). Three patients died
in the hemorrhage group, making the hospital

Table 4 Overview of hemorrhage after splenectomy in 5 patients with portal hypertension

Patient No. Age (y) Sex
Onset of

bleeding (h)
Volume of

bleeding (ml) Surgical procedure Site of bleeding Outcome

1 65 M 16 2100 SPþPD Diffuse bleeding splenic bed Died
2 17 M 8 1500 SPþPD Splenic bed Alive
3 46 F 20 1200 SPþPD Short gastric artery Alive
4 43 F 18 2100 SPþSLG Pancreatic tail Alive
5 15 M 96 1200 SPþSRS Unknown, conservative treatment Alive

F, female; M, male; PD, pericardial devascularization; SLG, suture and ligation of gastric varices; SP, splenectomy; SRS, splenorenal
shunt.
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mortality rate 21.43%, whereas 7 patients in the
nonhemorrhage group died of traumatic multiple
organ failure, making the hospital mortality rate
1.19%, the former is significantly higher than the
latter (P , 0.0001). The high mortality rate in
patients with hemorrhage after splenectomy is
associated with perioperative massive bleeding,
postoperative complications, and subsequent reop-
eration. The mortality rates in open splenectomy
have been reported as 1.1% to 1.63%,1,2 and the
overall mortality in our group was 1.66%, which is
in agreement with the literature.

The incidences of intraperitoneal hemorrhage
after splenectomy is varied.3 In the present series,
the incidence of hemorrhage is 2.32% among
patients undergoing splenectomy; this is compara-
ble with 2.4% reported in the literature.2 Common
sources of hemorrhage following splenectomy in-
clude the raw edges of the divided splenic attach-
ments, short gastric or hilar vessel remnants, and
surrounding structures such as the pancreatic tail.4

Post-splenic hemorrhage requiring reoperation is
rare yet has been reported as 1.6% in one series.4 In
our hemorrhage group, 13 of 14 patients required
reoperation to control the unstable hemodynamic
conditions. The postoperative hemorrhage is related
to surgical manipulation in most cases as well as
severe trauma to patients.

In the present series, some medical conditions
such as the use of anticoagulant agents, pancreatic
injury during surgery, or pancreatic fistula were
identified, which might be the risk factors leading to
hemorrhage after splenectomy. More important, the
postoperative hemorrhage is associated with surgi-
cal skills in manipulation of the splenic artery and
the short gastric artery for patients with traumatic
splenic injury or splenomegaly. In portal hyperten-
sion, splenomegaly has extensive adhesion with
surrounding and collateral tissue, hemorrhage oc-
curs easily in the operation for massive splenomeg-
aly because of the friability of dilated veins. Careful
hemostasis is critical in preventing postoperative
bleeding. Intraabdominal hemorrhage after splenec-
tomy usually occurs in patients who undergo
splenectomy for thrombocytopenia, especially those
in whom the platelet count does not respond to
splenectomy; however, it could also occur in
patients on anticoagulants to control the tendency
of increased levels of platelets after splenectomy, as
with 2 patients in our series.

The incidence of thrombosis after splenectomy
is approximately 5% and accounts for about 19% of
cases in hospitalized patients.5 It usually occurs 2

days after splenectomy; there is a compelling
evidence for a hypercoagulable state following
splenectomy.6 Extreme thrombocytosis may cause
thrombotic events such as acute myocardial in-
farction, mesenteric vein thrombosis, and pulmo-
nary embolism. When the platelet count is greater
than 500 3 109/L, prophylactic use of anticoagu-
lants is indicated. Use of anticoagulant prophylax-
is after splenectomy to prevent thrombosis has
increased the risk of hemorrhage. Two patients in
our series had increased platelet counts, therefore
aspirin, clopidogrel, or enoxaparin were adminis-
tered prophylactically for 2 to 3 days, and these 2
patients had delayed intra-abdominal bleeding.
The anticoagulant might resolve the clot in small
vessels that were not hemorrhaging due to spasm
of small artery or thrombosis in the small vessel
during and after surgery even though these vessels
may not be tied firmly during surgery. However,
this explanation is not substantiated with convinc-
ing evidence because 3.9% patients with no
hemorrhage had thrombocytosis and were treated
with anticoagulants as well; no hemorrhage oc-
curred (Table 1).

Injury to the pancreas occurs in 1% to 3% of
patients who undergo splenectomy. It may be
clinically unrecognized with high serum amylase
level or cause clinical pancreatitis and pancreatic
fistula. Serum amylase or lipase determination on
the second to fourth day after surgery may help to
identify the pancreatic injury. Symptoms and signs
usually develop within 4 to 5 days after splenec-
tomy. The incidence of pancreatitis in patients with
hemorrhage was 28.57%, which is significantly
higher than in those with no hemorrhage (1.36%).
Careful manipulation of pancreatic tail during
splenectomy would prevent this complication.7

During splenectomy, the short gastric vessels
should be clearly divided and ligated or even
sutured, distended stomach could cause the loss of
ties on the stomach. The incidence of gastric
flatulence in patients with hemorrhage was higher
than those with no hemorrhage (57.14% versus
2.88%, P , 0.0001). Gastric fistula can result from
necrosis of the gastric wall due to ligation of the
short gastric vessels where gastric wall tissue is
incorporated into the suture ligature. In our series,
one gastric fistula occurred following ligation of
short gastric vessels during hemostasis despite the
use of nasogastric decompression for 3 days to
prevent gastric distension. Thus, care should be
taken to reinforce the gastric wall if the short gastric
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vessels have been clipped or ligated too close to the
gastric wall.

A persistent abdominal pain after splenectomy
may predict an early sign of intra-abdominal
hemorrhage and warrants the medical staff to
suspect postoperative bleeding. In general, intraper-
itoneal drain within 24 hours after splenectomy is
usually less than 200 to 400 ml; drained solution is
usually dark bloody in color, and the drained
volume is then gradually decreased. Ultrasonogra-
phy was established in 7 of 10 patients undergoing
ultrasound scan in the present series; ultrasonogra-
phy was helpful in diagnosing and confirming
hemorrhage. Although CT angiography (CTA) has
been suggested to locate the hemorrhage site,8 this
was not verified in the present study.

Reoperation to gain hemostasis is indicated if
fresh hemorrhage continues after coagulation ab-
normalities are corrected or if drained blood is more
than 500 ml within 24 hours, or hemodynamic
instability occurs. Correct timing of laparotomy and
a less aggressive and more careful surgical tech-
nique, as well as meticulous positioning of drains to
avoid close proximity to major blood vessels, may
help reduce postoperative hemorrhage.

The present study was limited by retrospective
nature and small number of patients with hemor-
rhage post-splenectomy. In addition, the hemor-
rhage source could not be located in a few patients.

In conclusion, intra-abdominal hemorrhage after
splenectomy is associated with a higher hospital
mortality rate and complications. Early massive
intraperitoneal hemorrhage is often preceded by
earlier sentinel bleeding; careful clinical inquiry and
ultrasonography are the mainstays of early diagno-
sis. Prompt diagnosis and meticulous management

of hemorrhage after splenectomy is paramount for
satisfactory prognosis.
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