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ABSTRACT

INTRODUCTION Inferior epigastric artery (IEA) pseudoaneurysms are recognised complications of abdominal wall procedures,
and a variety of approaches including surgical excision and ligation, percutaneous procedures and conservative management
have been employed in treating this rare complication.

METHODS We describe a case of an IEA pseudoaneurysm diagnosed on computed tomography (CT) angiography, 14 days
following a laparoscopic assisted low anterior resection, which was managed successfully with surgical excision and ligation.
A review of the literature identified 32 reports of this complication since 1973 with 69% of cases occurring since 2000.
FINDINGS The main aetiology of IEA pseudoaneurysm was abdominal surgery (n=20); 65% of cases were attributable to
abdominal wound closure or laparoscopic surgery. Two-thirds (66%) of patients presented between 11 and 63 days, and all
except 1 case presented with discomfort, abdominal mass or haemodynamic instability. Colour Doppler ultrasonography was the
imaging modality of choice (n=18), either alone or in combination with computed tomography and/or angiography. Surgical liga-
tion and excision and percutaneous coil embolisation formed the mainstay of attempted treatments (69%), particularly following
treatment failure using an alternative technique.

CONCLUSIONS The incidence of iatrogenic IEA pseudoaneurysms appears to be increasing. Awareness of this rare complication

is of clinical importance to avoid excessive morbidity for affected individuals.
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Formation of an inferior epigastric artery (IEA) pseudoaneur-
ysm is a recognised complication following abdominal wall
procedures near to the artery. Since 1973, occasional case
reports have been published describing IEA pseudoaneur-
ysms as a result of abdominal wall sutures, laparoscopic
ports, surgical drain insertion, therapeutic paracentesis, peri-
toneal dialysis, femoral vessel catheterisation or even sponta-
neous occurrence.' ™ A variety of approaches to treating this
rare event have been described in the literature, including
surgical ligation and excision, ultrasonography guided com-
pression, percutaneous thrombin injection, percutaneous coil
embolisation or, simply, observation.!°

Recent observation by the authors of a patient presenting
with an [EA pseudoaneurysm, due to abdominal wall sutures
following a low anterior resection, prompted an analysis of
the current literature. Various case reports have commented
on the existing literature but no formal literature review has
been conducted since 2006, when 16 cases of IEA were con-
sidered by Georgiadis et al.'” Our review therefore aims to
analyse systematically the growing evidence of this rare and
frequently initially overlooked complication.

Case History

In April 2013 a 58-year-old man was referred directly from
his general practitioner for flexible sigmoidoscopy with a
12-week history of rectal bleeding, abdominal pain and diar-
rhoea. Endoscopy revealed a 50mm polypoid rectal tumour,
which was suggestive of an adenocarcinoma on biopsy. Fur-
ther investigation with colonoscopy, computed tomography
(CT) and magnetic resonance imaging indicated a T3 N1
lesion on the left rectal wall, approximately 11cm from the
anal verge. Prior to this diagnosis, he was fit and well, and a
keen sportsman. As a result, he was deemed an ideal candi-
date for a laparoscopic low anterior resection, following a
short course of radiotherapy, by the colorectal multidiscipli-
nary team.

The patient’s laparoscopic resection was carried out in
June 2013. The pelvic dissection was completed via a Pfan-
nenstiel incision owing to the restriction caused by a narrow
male pelvis. The specimen was resected and a primary end-
to-end anastomosis achieved with an EEA¢ 31mm stapler
(Covidien, Dublin, Ireland). A loop ileostomy was formed at
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a premarked site in the right flank and there were no con-
cerns on closure of the abdomen.

Four days following the procedure, the patient developed
erythema and induration around the transverse wound.
The left lateral sutures were cut, resulting in drainage of a
small volume of blood stained fluid. The patient was dis-
charged the next day. Eleven days following surgery, he
was readmitted following a large bleed at home from the
open aspect of his wound. However, he was discharged
again within 24 hours as observations and haemoglobin
remained stable, and no further bleeding occurred while in
the hospital. Two days later, he was readmitted with a fur-
ther large bleed and his systolic blood pressure was
90mmHg. Urgent CT angiography revealed a 3.5cm pseu-
doaneurysm of the left IEA in communication with a hae-
matoma (Figs 1 and 2). He underwent urgent surgical
ligation and excision later the same day, and was dis-
charged three days later with no further complications.

Methods

A literature search was performed using MEDLINE® (1950
to July 2013) using the terms ‘inferior epigastric artery’
and ‘pseudoaneurysm’, ‘pseudo-aneurysm’ or ‘false aneur-
ysm’. The search was repeated on Embase (1980 to July
2013) and PubMed. It was extended to include a review of
references from relevant articles as well as a further
search on Google Scholar, which identified a further two
articles.

The dataset consisted of 19 published case reports, 6
published abstracts of case reports, 2 letters to the editor,
1 conference abstract and 1 set of original data from the
authors. Original data for three further cases described in
the 2006 review by Georgiadis et al'” could not be sourced.
However, comparing the data these authors presented for

Figure 1 Thick maximum intensity projection computed
tomography reconstructions: Coronal view (A) at the level of the
pubic symphysis. Both right and left inferior epigastric arteries
(IEAs) are demonstrated (arrows), with the pseudoaneurysm
(asterisk) seen arising from the left IEA. Sagittal view (B) at the
level of the left IEA (open arrow) and left external iliac artery
(oblique arrow). Surrounded by a haematoma, the pseudoaneur-
ysm (asterisk) arises from the IEA. The overlying skin incision is
evident (arrowhead).
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Figure 2 Axial computed tomography at the level of the
Pfannenstiel incision. The pseudoaneurysm (asterisk) is evident
in the left rectus sheath. Note how the enhancement matches
that of the external iliac artery (arrow).

11 other case reports/abstracts with the original published
papers did not show any disparities. It was therefore felt
safe to quote the figures for these three studies from the
paper by Georgiadis et al. (One case report reviewed by
Georgiadis el al was excluded from our review as the
abstract suggested a spontaneous rectus sheath haema-
toma rather than an IEA pseudoaneurysm.) Data regarding
the aetiology, time until diagnosis, presenting symptoms/
signs, imaging modalities used, pseudoaneurysm size,
treatments, complications and patient outcome were col-
lected where available (Appendix 1 — available online).

Findings

IEA pseudoaneurysms remain a rare event, with 32 cases
reported in the international literature over the last 40
years. Abdominal surgery resulted in 20 out of these 32
IEA pseudoaneurysms. Abdominal wound closure and lap-
aroscopic procedures attributed to 65% of these cases.
Sporadic cases of an IEA pseudoaneurysm following thera-
peutic paracentesis of ascites, percutaneous vascular pro-
cedures, trauma or arising spontaneously continue to
occur. Only one published case of an IEA pseudoaneurysm
following Tenckhoff catheter removal exists (Table 1).

One case of IEA pseudoaneurysm was an incidental
finding whereas all other pseudoaneurysms presented with
signs and symptoms ranging from localised discomfort to
tender pulsatile masses to haemodynamic instability. Infor-
mation regarding time to presentation was available for 27
cases and demonstrated that 33% received a diagnosis
within 72 hours of the causative factor. The remainder
were diagnosed between 11 and 63 days. A case of four
years from suspected trauma to diagnosis was presented in
the literature but the patient was only symptomatic for 28
days prior to diagnosis and may have experienced a spon-
taneous pseudoaneurysm so this case was excluded. The
overall mean time to diagnosis was therefore 21 days.
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Table 1 Cause of inferior epigastric artery (IEA)
pseudoaneurysm

Table 3 Treatment of inferior epigastric artery

Aetiology 10

N
o

Abdominal surgery

Abdominal wound closure
Laparoscopic procedure

Surgical drain insertion
Abdominal wall debridement
lleostomy formation

Repair of iatrogenic IEA laceration
Open hernia repair

Therapeutic paracentesis
Percutaneous vascular procedures
Spontaneous

Tenckhoff catheter removal

_HoH W W PR P = W o1 00

Trauma

Table 2 Imaging used to diagnose inferior epigastric artery

pseudoaneurysm

Imaging modality

Ultrasonography

Computed tomography

Angiography

Ultrasonography + computed tomography

Computed tomography + angiography

Ultrasonography + computed tomography + angiography

Endoscopy

N —m W o0 N B N 00 I

Unknown

There was no definitive imaging modality of choice iden-
tified. Instead, a variety of colour Doppler ultrasonography,
contrast enhanced CT or angiography was used, either alone
or in combination (Table 2). However, 56% of patients were
investigated with ultrasonography. Where there is reason-
able clinical suspicion of pseudoaneurysm formation, this is
the recommended first-line investigation. The technique is
readily available, sensitive in experienced hands and free
from radiation. Information regarding the size of pseudoa-
neurysm was only available for 19 of the 32 cases. The size
ranged from 0.53cm to 10cm. The four largest pseudoaneur-
ysms (ranging from 6cm to 10cm) were all treated success-
fully with percutaneous coil embolisation.

The mainstay of IEA pseudoaneurysm treatment consists
of surgical ligation and excision or percutaneous coil

pseudoaneurysm

Treatment modality Total Failure rate
Surgical ligation + excision 13 0
Percutaneous coil embolisation 11 0
Percutaneous thrombin injection 4 0.25
Observation 4 0.5
Gelfoam® 1 0

N-butyl cyanoacrylate 1 0
Ultrasonography guided compression 1 0

embolisation, representing 69% of treatments attempted
(Table 3). In particular, in cases of treatment failure fol-
lowing observation or percutaneous thrombin injection,
treatment was only reattempted using surgical measures
or coil embolisation (3 cases).

Discussion

The IEA branches from the external iliac and courses along
the posterior wall of the rectus sheath between 4cm and 8cm
from the midline.>! Any procedures penetrating the abdomi-
nal wall can therefore risk injury to the IEA. Although IEA
pseudoaneurysms remain a rare event, the rate of incidence
appears to be increasing gradually, with 69% of the 32 known
cases from the last 40 years presenting since 2000.

A review of the existing international literature has shown
that the most common cause of an IEA pseudoaneurysm is
damage to the IEA during abdominal wound closure or dur-
ing laparoscopic procedures. Perhaps owing to the variation
in presenting symptoms and difficulty in distinguishing the
problem from a simple postoperative haematoma, the aver-
age time from causative procedure to diagnosis is 21 days.

The small size of the study group prevents any conclu-
sions to be drawn regarding treatment recommendations
for IEA pseudoaneurysms. With the increased rates of arte-
rial catheterisation procedures, multiple studies have con-
sidered the investigation and treatment of femoral artery
pseudoaneurysms. As a result, recommendations from this
literature can be used to inform clinical decisions in IEA
pseudoaneurysm management.

Recent measures including transillumination to aid port
insertion under direct vision have been adopted to reduce
reports of up to 2% of laparoscopic surgeries being compli-
cated by trauma to abdominal wall vessels.>! However, the
inferior epigastric vessels can only be identified in 82% of
cases, with poor visualisation resulting from increased
body habitus.?

Conclusions

Awareness of IEA pseudoaneurysm occurrence is clinically
relevant, with both increasing trends towards laparoscopic
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surgery and increasing obesity rates. Furthermore, presen-
tation is often delayed by a number of weeks and the diag-
nosis is easily confused with a simple postoperative
haematoma so awareness among specialists and general
medical practitioners is beneficial to avoid increased
patient morbidity following an abdominal wall procedure.
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