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1. Introduction
Retroperitoneal haemorrhage has been reported as a complication of interventional surgery
in less than 3% of all interventional procedures (Ellis et al. 2006, Farouque et al. 2005, Haviv
et al. 1996, Kent et al. 1994, Lubavin et al. 2004, Murai et al. 2010, Nasser et al. 1995, Popma
et al. 1993, Tiroch et al. 2008, Trimarchi et al. 2010, Witz et al. 1999). Technical advances in
neuroendovascular therapy including aneurysm coiling (Bejjani et al.1998, Murai et al. 2005,
Umeoka et al. 2010) or embolization of tumor feeders (Murai et al. 2011) have led to an
overall improvement in short- and long-term outcomes of aneurysmal subarachnoid
haemorrhage. However, iatrogenic complications such as haematoma or vascular
dissections may still occur(Sakai et al. 2001). Although most cases of retroperitoneal
haematoma are associated with blunt trauma or rupture of a diseased abdominal artery,
interventional surgical accidents are another aetiology (Haviv et al. 1996, Kent et al. 1994,
Lodge et al. 1973, Sreeram et al. 1993, Tomlinson et al. 2000). Retroperitoneal haematoma is a
relatively rare but serious complication of femoral artery catheterization Bejjani et al. 1998,
Haviv et al. 1996, Illescas et al. 1986, Kalinowski et al et al. 1998, Kent et al. 1994, Lin et al.
2001, Lodge et al. 1963, Lubavin et al. 2994, Mak et al. 1993, Quint et al. 1993, Raphael et al,
2001, Sreeram et al. 1993, Swayne et al. 1994, Trerotola et al. 1990, Wasay et al. 2001). Tiroch
et al. reported a mortality rate of 12% for retroperitoneal haemorrhage patients compared
with 1.3% for non-Retroperitoneal haemorrhage patients(Tiroch et al 2008). Ellis et al.
reported 17 patients (10.4%) with retroperitoneal haemorrhage who expired during
hospitalization (Ellis et al. 2006). Interventional radiologists and cardiologists have
identified the predisposing factors, typical presentation and clinical course of this iatrogenic
complication (Haviv et al. 1996, Kalinowski et al. 1998, Kent et al. 1994, Lubavin et al. 2004,
Quint et al. 1993, Wita et al. 1999). However, only a small number of cases of retroperitoneal
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haemorrhage have been reported following interventional neurovascular therapy because of
the low incidence of this complication (Lubicz et al. 2011, Murai et al. 2010). Postangiographic retroperitoneal haemorrhage is often difficult to diagnose (Illescas et al. 1986,
Sharp et al. 1984, Swayne et al. 1994, Trerotola et al. 1990, Witz et al. 1999) and can
masquerade as other abdominal diseases. Symptoms are nonspecific (Kent et al. 1994, Kim
et al. 2010, Murai et al. 2010, Paul et al. 2010, Raymond et al. 2001) and include abdominal,
back and lower extremity pain, with abdominal distension being the most common sign. We
report here a case of retroperitoneal haemorrhage following endovascular coiling of a
ruptured anterior communicating artery aneurysm, with emphasis on the difficulty in
diagnosing retroperitoneal haemorrhage in patients with disturbed consciousness.

2. Representative case presentation
Computed tomography performed at the time of admission on a male patient who
complained of headaches revealed a slight subarachnoid haemorrhage (figure 1). His WFNS
(the World Federation of Neurosurgical Societies) grade (Teasdale et al. 1988) was I.

Figure 1. Initial brain computed tomography. Brain computed tomography revealed subarachnoid
hemorrhage in the sylvian fissure and lateral ventrile hematoma.
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Figure 2. Left carotid angiography. Oblique view of left carotid angiogram indicated anterior
communicating artery aneurysm.
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(a)

(b)
Figure 3. a) Left carotid angiogram after the coiling. Anterior posterior view of left carotid angiogram
indicated coiled anterior communicating artery aneurysm and no perfusion of right distal anterior
cerebral artery. b) Right carotid angiogram after the coiling. Anterior posterior view of right carotid
angiogram indicated coiled anterior communicating artery aneurysm and perfusion of right distal
anterior cerebral artery.
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Figure 4. Brain computed tomograpic study 20 hours after interventional aneurysmal coiling of anterior
communicating artery aneurysm. A low density area is seen on the left anterior cerebral artery territory.

Left internal carotid digital subtraction angiography via right femoral artery access revealed
an aneurysm of the anterior cerebral artery. Endovascular aneurysm coiling was performed
(figure 2) the following day via right femoral artery access. A 6 French sheath was inserted
and the left internal carotid artery was catheterized with the patient under general
anaesthesia. Three complex coils were delivered within the lumen of the aneurysm (figure
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3.a, 3.b). The patient received a bolus of 5000 units of heparin immediately following the
procedure, and thereafter, heparin was infused at a rate of 10000 units per day.

Figure 5. Abdominal X-ray. Abdominal X-ray showing a huge retroperitoneal mass on the right side.
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Figure 6. Axial images of abdominal computed tomography.

Abdominal computed tomography 26 hrs after endovascular coiling of an anterior
communicating artery aneurysm. A huge retroperitoneal haematoma in the posterior
abdominal wall is visible on the right side.
The patient failed to regain consciousness, and brain CT 20 (Fig. 4) hrs after coiling revealed
iatrogenic cerebral infarction in the area of distribution of the left anterior cerebral artery.
The patient began to become increasingly hypotensive 25 hrs after coiling. He was pale on
physical examination and had marked abdominal distension. Abdominal/pelvic
roentgenograms (Fig. 5) and CT (Fig. 6) revealed a large retroperitoneal mass on the right
side. Abdominal angiography (Fig. 7) was conducted via right femoral artery access.
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Figure 7. Pervic angiogram. Anterior posterior view of pelvic angiogram indicated no extravasation,
abnourmal arterial injury, or actie bleeding focus.

Author(S)/year Number of cases
AbuRahma/2006
101
Ellis / 2006
28378
Farouque/2003
3508
Sreeram/1993
7334
Popma/1993
1413
Kent/1994
9585

Retroperitoneal hematoma
1
76
26
11
6
45

Rate of complications
1%
0.26%
0.74%
0.15%
0.5%
0.47%

Table 1. Comparison of incidence of retroperitoneal hematoma in large series.

We did not identify the source of the haemorrhage. The puncture site for endovascular
coiling was under the inguinal ligament. The haematocrit continued to fall, and the patient
remained hypotensive even with multiple blood transfusions. An emergency laparotomy
was performed, but the patient died of multiple organ failure five days after surgery.
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3.1. Incidence of retroperitoneal haemorrhage
The low incidence of this complication has made it difficult to study in large numbers of
patients. Retroperitoneal haemorrhage complicating percutaneous coronary intervention
has been reported to occur in ~0.8% of all procedures (Ellis et al. 2006, Tiroch et al. 2008,
Farouque et al. 2005). Ellis et al. reported 163 cases (0.57%) of retroperitoneal haemorrhage
out of 28378 percutaneous coronary interventions and confirmed that female gender, body
weight and location of sheath placement were risk factors of retroperitoneal haemorrhage
(Ellis et al. 2006). Tiroch et al. also reported that the risk factors of RH following
percutaneous coronary intervention are chronic renal insufficiency and high arterial
puncture, with an incidence rate of 0.49% (17 of 3482 cases)(Tiroch et al. 2008).

3.2. Risk factor of retroperitoneal haemorrhage
Farouque et al. reported that the risk factors of retroperitoneal haemorrhage following
percutaneous coronary intervention are female gender, higher femoral artery puncture and
low body surface area (Farouque et al. 2005). The incidence of retroperitoneal haemorrhage
in their study was 0.74% (26 of 3508 cases). In these studies ( Cil et al. 2007, Ellis et al. 2006,
Tiroch et al. 2008, Farouque et al. 2005), antithrombotic therapy and vascular closure devices
after percutaneous coronary intervention were considered for all cases(Table). Kent et al.
reviewed 9585 femoral artery catheterizations and reported 45 cases (0.5%) of
retroperitoneal haemorrhage (Kent et al. 1994). These authors also reported the incidence of
retroperitoneal haemorrhage after coronary artery stent placement with anticoagulation as
less than 2% (Kent et al. 1994). Bejjani et al. reported one case of retroperitoneal
haemorrhage after angioplasty where anticoagulant therapy was administered for cerebral
vasospasm following subarachnoid haemorrhage (Bejjani et al. 1998). Quint et al. reported
the role of femoral vessel catheterization and altered haemostasis in the development of
extraperitoneal haematomas (Quint et al. 1993). On the basis of these reports, anticoagulant
or thrombolytic therapy should be considered a risk factor of post-catheterization
retroperitoneal haemorrhage (Cura et al. 2000, Park et al. 2011, Lodge et al. 1973, Luvian et
al. 2004, Sharp et al. 1984, Tomlinson et al. 2000, Wasay et al. 2001, Witz et al. 1999).

3.3. Puncture site and retroperitoneal haemorrhage
Quint et al. studied 44 cases of retroperitoneal haemorrhage with catheterization and altered
haemostasis and suggested that these haematomas usually arise from a vessel that is distant
to the puncture site (Quint et al. 1993). When the haematoma is not adjacent to the
punctured vessels, a haemorrhagic diathesis is the most likely aetiology of the haemorrhage.
Sreeram et al. also found that post-catheterization antcoagulation and high arterial puncture
were significant risk factors (Sreeram et al/ 1993). It has been suggested that some cases of
retroperitoneal hematomas after angiography may be unrelated to femoral artery puncture
and are more likely due to altered hemostasis. With computed tomographic findings, Quint
et al. suggested (Quint et al. 1993) that 25% of retroperitoneal hematomas were remote from
the site of femoral artery puncture, with the majority of these being on the contralateral side
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to the puncture site. Farouque et al. reported (Farouque et al. 2005) that all instances of
retroperitoneal haemorrhage were ipsilateral to the femoral puncture site and contiguous
with the presumed site of vessel puncture in the inguinal region. Farouque et al. (Farouque
et al. 2005) also suggested that their observations imply that femoral artery puncture was an
integral element to the formation of retroperitoneal haemorrhage in all cases.

3.4. Diagnosis and Symptoms of retroperitoneal haemorrhage
The diagnosis of retroperitoneal haemorrhage is difficult because its symptoms mimic other
conditions (Akata et al. 1998, Cho et al. 2011, Haviv et al. 1996, Illescas et al. 1986, Kent et al.
1994, Murai et al. 2010). Signs and symptoms are nonspecific and include anaemia in 100%,
back pain in 23%, groin pain in 46% and lower abdominal pain in 42% of patients according
to Farouque’s report (Farouque et al. 2005). Sharp et al. documented six cases of
haematomas following femoral vein cannulation for haemodialysis (Sharp et al. 1984). In all
cases, the diagnosis was made based on symptoms and abdominal radiography. Haviv et al.
reported a case of acute right lower quadrant abdominal pain which was misdiagnosed as
acute appendicitis on the basis of abdominal CT (Haviv et al. 1996). Neurological signs, such
as lower extremity pain, can result from compression of the femoral nerves. Cho et al
reported (Cho et al, 2011) that retroperitonal hemorrhage can present a diagnostic dilemma
because it can present with a variety of symptoms, which, in order of frequency, include
abdominal pain, hip and thigh pain, hypotension, anemia, and back pain. These vague
symptoms can cause delay of diagnosis and treatment; consequently, it can lead to severe
morbidity or mortality (Cho et al, 2011). Kim et al. suggested that anesthesiologists should
be aware of the occurrence of retroperitoneal hemorrhage as a consequence of interventional
procedures such as femoral arterial puncture. When On clinical suspicion, immediate
imaging should be performed to determine the site and extent of the hematoma; fluid and
blood product resuscitation is also essential(Kim et al. 2010).
Tiroch et al. also reported on the severity of retroperitoneal haemorrhage (Tiroch et al. 2008).
In their study, patients with retroperitoneal haemorrhage had a mortality rate of 12%
compared with 1.3% for non-retroperitoneal haemorrhage patients (Tiroch et al. 2008). Ellis
et al. reported 17 patients (10.4%) of retroperitoneal haemorrhage who expired during
hospitalization (Ellis et al. 2006). Even when patients cannot complain of pain, a definitive
diagnosis can still be made by CT (Illescas et al. 1986, Kent et al. 1994). A disturbance in the
level of consciousness is not uncommon in patients with subarachnoid haemorrhage, acute
phase middle cerebral artery embolism, cerebral vasospasms after subarachnoid
haemorrhage or ruptured arteriovenous malformations. Anticoagulant or thrombolytic
therapy is commonly administered after interventional procedures have been completed.
Such patients are at increased risk of developing retroperitoneal haematomas.
In our case, we continued to monitor the patient’s vital signs, conduct physical examinations
and record neurological findings during the perioperative period; however, we could not
find evidence of a retroperitoneal haematoma(Murai et al. 2010). Unfortunately, disturbance
of consciousness due to post-operative cerebral infarction and general anaesthesia makes it
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more difficult to find indications of a retroperitoneal haematoma perioperatively. Situations
involving disturbance of consciousness, as in this case, are not rare for patients who
undergo coiling for a ruptured aneurysm. When the level of consciousness is depressed,
physical examination, serial haematocrits and close monitoring of systemic blood pressure
should be routinely performed (Murai et al. 2010).

4. Conclusion
Retroperitoneal haematoma following interventional radiology for neurological
diseases is relatively rare and can be difficult to diagnose, especially if consciousness is
disturbed. This case demonstrates the importance of performing routine physical
examinations, sequentially measuring the haematocrit and closely monitoring systemic
blood pressure following interventional radiological procedures in patients with altered
mental status.
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