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A B S T R A C T   

Introduction and importance: A Pseudoaneurysm is an abnormal outpouching of the arterial wall which pro
gressively enlarges and could lead to catastrophic consequences. Ensuing damage could culminate in the loss of 
the affected extremity due to dissection, exsanguination, thromboembolism, or infection. Some presentations are 
symptomatic, whereas others are incidental findings. Timely surgical mediation is vital to eliminate the potential 
morbid sequelae. 
Case presentation: We present the case of a 6-year-old female, who was referred to the clinic due to an incidental 
finding of a pulsatile bulge in her right groin. We confirmed the presence of a visible pulsating bulge in the right 
groin associated with impalpable Popliteal and Pedal pulses. Preoperative imaging revealed an isolated Common 
Femoral Artery Pseudoaneurysm and hence, surgical intervention was successfully accomplished. 
Clinical discussion: Surgical repair was achieved by pseudoaneurysmectomy and utilizing an autologous Saphe
nous Vein graft. From the proximal side, a primary end-to-end anastomosis was accomplished between the 
veinous graft and the right Common Femoral Artery (CFA). Whereas from the distal side, a direct end-to-end 
anastomosis was completed between the right Superficial Femoral Artery and the veinous graft. 
Conclusion: Arterial pseudoaneurysms constitute immensely rare vascular emergencies. The pediatric population 
is particularly vulnerable because of the rarity of occurrence of this pathology in children. Surgical intervention 
is the gold standard approach. Meticulous follow-up protocols ought to be carried-out to limit the possibility of 
recurrence. Documentation is the main building block in our profession. Physicians should possess high sense of 
clinical awareness when presented with such a pathology.   

1. Introduction 

A Pseudoaneurysm is a pathological entity defined as an out- 
pouching of an arterial wall having a tight neck. It is commonly 
compared to a true aneurysm in that both diseases arise due to patho
logical irreversible dilations of arterial vessel lumens. Histologically, a 
Pseudoaneurysm has fibrous disorganized vessel wall components, 
while a true aneurysm is organized and involves the entirety of the three 
layers of the arterial wall [1]. 

Pseudoaneurysms are scarce diagnoses in the adult population and 

are even rarer occurrences in the pediatric age groups. The classical 
etiology for them is localized damage done to the arterial wall by an 
iatrogenic intervention, such as catheterizations to diagnose or treat a 
certain underlying condition. To a much lesser degree, pseudoaneur
ysms arise at several venipuncture sites (i.e., installment of arterial 
central access lines and after an impending trauma) [2]. 

The documented incidence rate of pseudoaneurysms following such 
iatrogenic interventions is between 0.05 % and 1.2 % [3]. 

The chief complaint of presenting patients is classically a visible 
bulging pulsating compressible mass arising in a short period of time. 

Abbreviations: CFA, Common Femoral Artery; DUS, Duplex Ultrasound; MSCT, Multi-Slice Computed Tomography; CTA, Computed Tomography Angiography; 
MRI, Magnetic Resonance Imaging. 
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Furthermore, it may be accompanied by pain, overlying skin changes, 
such as red discoloration, hotness and swelling. This culminates in 
misdiagnoses. The primary differentiating factor which results in the 
correct diagnosis is when such a mass is pulsating and has a vivid bruit 
upon auscultation [1]. 

On the other hand, there has been a degree of neglect to this rare 
pathology by being a profoundly rare diagnosis in the pediatric popu
lation. As a result, incidence and prevalence rates remain unknown and 
the resultant morbidity and mortality are thus far in need of documen
tation to alleviate the survivability for such a delicate population group 
[4]. 

The work has been reported in line with the SCARE criteria and the 
revised 2020 SCARE guidelines [5]. 

2. Presentation of case 

2.1. Patient information 

In this report, we demonstrate the unprecedented case of a 6-year-old 
Middle Eastern female child, who was referred to our university hospi
tal's Vascular Surgery clinic and brought by her parents from the Pedi
atrics Department. The chief complaint was the incidental finding of a 
pulsatile bulging in the patient's right groin. The patient was regularly 
visiting a pediatrics hospital as she was treated for an infective endo
carditis which was diagnosed 4 months prior to her referral to our clinic. 

During her last visit to the Pediatrics clinic one day before her 
referral to us, to undergo regular treatment for her condition, her 
treating physician noticed a pulsatile bulge in her right groin. The bulge 
was painless as the patient did not complain from any pain upon 
palpation. Moreover, the patient did not report any “pins and needles” 
sensation in her ipsilateral extremity. Her parents reported documented 
fever. Furthermore, the patient and her parents denied any history of 
localized trauma to the site in question. Our patient did not state any 
alterations in her bowel habits nor any complaints with her genitouri
nary system. This was also confirmed by her parents. In addition, no 
coldness or bluish discoloration of the extremities was reported. 

Her past medical history included an established diagnosis of infec
tive endocarditis with marked vegetations, and Aortic Valve stenosis 
demonstrated on cardio-echogram four months ago. Blood cultures at 
the time of her diagnosis with infective endocarditis was done and 
yielded positive growth for methicillin sensitive Staphylococcus Aureus. 
As a result, the patient was being treated for infective endocarditis with 
the proper antibiotics. The Pediatrics Department used (Intravenous 
Oxacillin 200 mg/kg/day every 6 h for 6 weeks. Since our patient 
weighed 20 kg, she was given 4000 mg per day. This means she was 
given 1000 mg of Oxacillin every 6 h for 6 weeks. In addition, intrave
nous Gentamycin 3-6 mg/kg/day every 8 h for 3–5 days. This means she 
was given 30 mg every 8 h for 5 days). 

She was then referred to the Cardiac Surgery clinic for a consultation 
to resolve her underlying heart valve pathology. 

Her family history, social history, allergic history, surgical history, 
and history of past similar complaints were all negative. 

2.2. Clinical findings 

We commenced our clinical examination via vital signs measure
ments which revealed mild tachycardia, mild tachypnea, and a sub
lingually measured low-grade fever. When inspecting the patient's 
extremities, there was a vivid pulsatile bulging in the patient's right 
groin. No erythema nor overlying skin discoloration and/or ulceration 
was noted. No peripheral cyanosis or pallor was seen. Via palpation, the 
patient's right Femoral pulse was pounding. Nonetheless, neither her 
right Popliteal pulse nor her right Pedal arterial pulses were palpable. 
Moreover, a painless pulsatile bulging was examined, and it wasn't 
characterized by any overlying palpable thrill. 

The patient's left lower extremity's main arterial branches were all 

palpated and their pulses were within normal criteria. Via auscultation 
of the visible bulge, a soft bruit was demonstrated. 

A conclusive laboratory panel was done, and the sole anomalies were 
a notable leukocytosis (white blood cell count was 21,000/μl and a C- 
Reactive Protein value of 50 mg/dl). The rest of her investigations were 
all normal. We justified these laboratory values due to her previous 
infective endocarditis condition. 

Prior to our surgical intervention, blood culture was done and yiel
ded negative results of microbial growth. 

2.3. Diagnostic assessment 

Duplex Ultrasound (DUS) imaging demonstrated a frank pseudoa
neurysm of the patient's right Common Femoral Artery (CFA). Swirling 
arterial flow was vivid and the pathognomonic yin-yang sign was 
marked. Said pseudoaneurysm measured approximately (3.1 × 3.3 cm). 

To fully visualize the presenting pathology and to meticulously de
pict its features, a Multi-Slice Computed Tomography (MSCT) of the 
patient's lower extremity arterial tree was accomplished and established 
a right CFA Pseudoaneurysm accompanied by the occurrence of intra
mural thrombi formations. It was estimated to measure (3.4 × 3.6 cm) 
(Fig. 1). 

Preoperative preparation, aside from a full blood panel, involved the 
administration of suitable preoperative intravenous antibiotics, in 
addition to blood analysis for crossmatch. 

A noteworthy obstacle was the dearth of an interventional endo
vascular device in that hospital during the period of patient 
presentation. 

2.4. Therapeutic intervention 

Based on the merits of the clinical picture, urgent open surgical 
repair of the right CFA Pseudoaneurysm was deemed the modality of 
choice for treatment. The surgery was performed at our tertiary uni
versity hospital. It was seen through by a Vascular Surgery consultant 
and a senior first assistant with 17 years and 4 years of Vascular Surgery 
experience, respectively. General anesthesia was the modality of anes
thesia used and it was carried-out without any perioperative complica
tions. A longitudinal right groin incision was done to ensure adequate 
field of exposure. During the operation, our findings confirmed those of 
the preoperative imaging in that there was a right CFA Pseudoaneurysm 
measuring approximately (3.5 × 3.7 cm) with friable lumen (Fig. 2A). 

Surgical repair was achieved by pseudoaneurysmectomy and 
applying an autologous Saphenous Veinous graft. From the proximal 
side, a primary end-to-end anastomosis was accomplished between the 
veinous graft and the right CFA. Whereas from the distal side, a direct 
end-to-end anastomosis was completed between the right Superficial 
Femoral Artery and the veinous graft. In addition, the Profunda Femoris 
Artery was anastomosed to said venous graft via a distinct venous graft 
segment (Fig. 2B). 

A biopsy from the affected right Common Femoral Arterial wall was 
sent for histopathological and culture and sensitivity analyses. The 
rationale was to rule-out any infective or connective tissue etiology 
behind this presentation. 

Histopathological analysis demonstrated an elastic fibrous vascular 
wall inclusive of several thrombi, in addition to microscopic mild sup
purative inflammatory signs with mild calcifications and fibrosis 
(Fig. 3A–B). 

Sensitivity and culture of the same specimen yielded a sterile result 
with no signs of microbial involvement. From a vascular surgery 
standpoint, postoperative physical examination results were immedi
ately improved as the patient's right extremity's main arterial pulses 
were all palpable. 

We administered anticoagulative agents in the form of subcutaneous 
injections of Low Molecular Weight Heparin 1 mg/kg/every 12 h post
operatively while she was in the hospital. It was then bridged by 
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Warfarin to keep the INR value between 2.0 and 3.0. Nevertheless, our 
patient had complete postoperative surgical recovery hence, she was 
discharged within 6 days of her operation. To aid in that endeavor, the 
patient was provided with several lifestyle aiding habits to help main
tain adequate graft patency and help reach a full recovery. Said di
rectives involved the integration of a balanced diet rich in vitamins and 
minerals far away from any complex carbohydrates. Furthermore, reg
ular sterile wound dressings by a medical provider were done. In addi
tion, suitable analgesics to help accommodate with any residual pain 
were prescribed. Nonetheless, we referred the patient back to the Pe
diatrics Department in conjuncture with the Cardiac Surgery Depart
ment for continued treatment of her cardiac situation. We followed-up 
our patient for two months now as she was assigned a specialized 
regimen of scheduled visits to our Vascular Surgery clinic, where thor
ough examinations were performed, and regular DUS imaging studies 
were done to ensure graft patency and adequate blood flow to the pa
tient's lower limb. 

3. Discussion 

According to the published literature, a Pseudoaneurysm is defined 
as a pulsating vascular cavity which is encircled by adventitia and 
vascular soft tissue. This cavity has an anatomical defect in its 
concomitant arterial vessel wall, via which, blood leaks through and 
maintains a pathological communication with the vascular system. 
Conventionally, it is perceived that such a pathology occurs following a 
poorly performed localized iatrogenic intervention and this is demar
cated by an incidence rate estimated to be between 0.88 % and 8 % in 
the adult population [6,7]. 

With regards to lower extremities, it is astoundingly rare to witness 
an occurrence of a pseudoaneurysm of the arterial tree [8–11]. 
Furthermore, the scarcity of such a pathology in the pediatric age group 
is even more overwhelming. Moreover, we could find merely 4 cases 
reported in the literature about this pathology in said age population 
[12–15]. After reviewing the published research articles surrounding 
this pathology, we firmly believe that our case may be the first docu
mented one of its kind. To the best of our knowledge, no previous similar 
case was documented. 

In the previous pseudoaneurysm cases found in the literature, the 
etiology wasn't idiopathic, diagnosis wasn't incidental, affected segment 
wasn't the Common Femoral Artery, the age wasn't 6 years old, the 
gender wasn't a female, and the ethnicity wasn't Middle Eastern. 

Overall, peripheral arterial pseudoaneurysms are eminently rare 
[16]. Resembling true aneurysms, documented incidences have been 
categorized by percentage from high to low; Popliteal Artery (70 %), 
Femoral Artery (20 %), and the remaining 10 % were divided indis
criminately to different other arterial sites [16]. 

Fig. 1. Multi-Slice Computed Tomography (MSCT) cross sectional view of the arterial tree was done and revealed a right CFA Pseudoaneurysm measuring 
approximately (3.4 × 3.6 cm) (arrow). 

Fig. 2. A: Intraoperative image in which, right CFA Pseudoaneurysm 
measuring approximately (3.5 × 3.7 cm) with friable lumen. 
B: Intraoperative image in which, from the proximal side, a primary end-to-end 
anastomosis was accomplished between the veinous graft and the right CFA 
(Black Arrow). Whereas from the distal side, a direct end-to-end anastomosis 
was completed between the right Superficial Femoral Artery and the veinous 
graft (Blue Arrow). In addition, the Profunda Femoris Artery was anastomosed 
to said venous graft via a distinct venous graft segment (White Arrow). 

Fig. 3. (A–B): Histopathological analysis via Hematoxylin and Eosin staining, 
demonstrated an elastic fibrous vascular wall inclusive of several thrombi, in 
addition to microscopic mild suppurative inflammatory signs with mild calci
fications and fibrosis. 
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When we intend to classify the possible etiological conditions which 
could to the formation of pseudoaneurysms, the most prevalent under
lying risk factors are localized trauma and different infections [17]. 
Nonetheless, pseudoaneurysms could have a congenital origin [18]. In 
addition, distinct connective tissue disorders could play a major role in 
weakening the vascular wall and result in such a pathology [19]. 

Diving deeper into the specifics of our case, CFA pseudoaneurysms 
majorly supervene upon an iatrogenic cause. Diagnostic and therapeutic 
cardiac catheterizations are prime examples [20,21]. 

There has been a multitude of other distinct etiologies for the 
development of such pseudoaneurysms, such as the installment of a 
large-bore catheter, the attempt to cannulate an artery and a vein in the 
ipsilateral side, the utilization of anticoagulation drugs, atherosclerotic 
blood vessels, high body mass index, short time manual compression 
after the removal of a cannulation sheath, Hypertension, and patients 
who are suffering from end-stage renal disease and who are put on he
modialysis [22]. 

The overwhelming scarcity of this pathology has resulted in lack of 
specifically-structured approach matrix [11]. 

Regardless of which, different diagnostic modalities for the estab
lishment of an ironclad diagnosis of pseudoaneurysms exist. However, 
Doppler Ultrasound has been proposed by the latest guidelines and the 
published literature as the cornerstone diagnostic method for multiple 
reasons. Of which, we can mention its cost-effectiveness, readily avail
able, and does not require or expose the patient to the usage of radiation 
nor anesthesia in the pediatric population. Nevertheless, we must not 
ignore the fact that it is ponderously operator dependent. Unfortunately, 
this could, at times, result in misdiagnoses. Otherwise, there are several 
other modalities, such as Magnetic Resonance Imaging (MRI), 
Computed Tomography Angiography (CTA), Magnetic Resonance 
Angiography, or Arteriography. Said complex diagnostic modalities 
enable physicians to accurately demarcate the pathological lesion in- 
question, exclude embolic causes and diverse vascular anomalies 
[23–25]. 

As a conclusive standpoint, DUS is the current gold standard where it 
has an established sensitivity and specificity in detection of femoral 
arterial pseudoaneurysms of 94 and 97 % respectively [26]. Addition
ally, it can offer medical providers vital information, such as the diam
eter, anatomical neck of the lesion, and its overall morphological 
features. 

In certain cases where we can still question the pathology at-hand, 
we can resort to the utilization of the previously mentioned complex 
diagnostic methods, such as CTA and MRI [8,9,11,27–29]. 

When discussing treatment approaches, there are a variety of pro
posed techniques to treat arterial pseudoaneurysms. However, in the 
pediatric age population, there are merely two recommended surgical 
approaches: Either we perform adequate excision of said pseudoaneur
ysm along with the affected arterial segment in addition to restoring 
arterial continuity via direct end-to-end vascular anastomosis, or we 
achieve complete vascular remodeling and reconstruction via venous 
autologous graft [30]. Current guidelines are in favor of performing 
arterial repair with direct end-to-end anastomosis as it is preferable on 
the premise that it won't ensue any unwanted tension or tissue damage 
to the surrounding collateral blood vessels [30]. 

Conservative treatment approaches have been proposed but have 
proven their success in the adult population group rather than the pe
diatric one. These modalities include ultrasound-guided manual 
compression to obliterate the pseudo-aneurysmal cavity and localized 
thrombin injection. Those two methods are highly unrecommended in 
pediatrics due to the immaturity of the anatomical structures and the 
ensuing catastrophic complications which might occur [31]. 

Disease-specific complications of such a pathology include sudden 
rupture and acute limb ischemia which could lead to amputation. These 
complications have higher tendencies to occur in males rather than fe
males in an estimated incidence of 63 %, whereas the average age where 
pseudoaneurysms could take place is 50 years of age [32]. 

4. Conclusion 

We believe this is the first documented case of an incidental idio
pathic CFA Pseudoaneurysm in a 6-year-old Middle Eastern female. 
Pseudoaneurysms constitute immensely rare vascular emergencies. If 
not timely discovered, they lead to calamitous consequences. The pe
diatric population are particularly vulnerable because of the rarity of 
occurrence of such a pathology, and because it's poorly studied in chil
dren. Surgical repair in a time-efficient manner diminishes the life- 
threatening complications, such as limb ischemia and amputation. 
Scrupulous follow-up protocols must take place to weaken the possi
bility of recurrence. 

Documentation is the core building block in Medicine. Similar cases 
must be documented and applied in the context of contemporary clinical 
research to culminate in the better understanding this disease. 
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