How to Avoid and Manage Puncture Site Complications?
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Introduction: Recently percutaneous transluminal angioplasty (PTA) using catheter-based interventions has
become the first-line option in the treatment of lower limb ischemia as it improves all patients’ symptoms with a

relatively lower complication rate.

Aim of work: Evaluation of puncture site complications, their incidence, management & how to avoid it.

Results: This study was conducted on 163 patients with PAD, 99 (60.7%) males. Patients age ranged between
44 to 87 years with a median of 63 years, 8 (4.9%) patients were complaining of severe claudication, 31 (19%)
presented with ischemic rest pain, patients with minor & major tissue loss were 79 (48.4%) & 45 (27.6%)
respectively. Sixteen patients had puncture site complications; hematoma 11 (6.14%), pseudoaneurysm (PSA) 3
(1.6%), dissection 1 (0.56%) & 1 (0.56%) case with arteriovenous fistula. Patients > 60 years & female gender
had a higher number of complications. Regarding puncture site complications management: 11 (68.75%) patients
were managed conservatively, 2 (12.5%) with U/S guided compression, 2 (12.5%) by open surgical repair and 1
(6.25%) patient with low-pressure balloon inflation for 5 minutes.

Conclusion: Puncture site complications could be avoided or reduced by risk assessment, meticulous puncture
technique, usage of Doppler ultrasound and proper compression. It could be managed by minimally invasive
procedures with good results, but surgery remains a role in difficult, resistant and complicated cases.
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Introduction

The treatment of lower limb ischemia has changed
dramatically because of the explosion of catheter-
based interventions. Recently percutaneous
transluminal angioplasty (PTA) has become the first-
line option in the treatment of lower limb ischemia
as it allows the healing of ulcers, diminution of rest
pain and improvement of claudication distance with
lower complications rate.!

Like any therapeutic procedure, endovascular
procedures such as angioplasty and stenting carry
a risk of complication to the patient. Though with
proper training these complications can usually be
successfully managed by endovascular procedure,
improper management may be overwhelmed by the
need for emergency surgery, limb loss, functional
disability, and death. It is paramount that physician
operators have the proper training and ability to
anticipate, recognize, complications as they arise
during endovascular procedures.?

Endovascular procedures expand the scope of
patients who are eligible for treatment of infrainguinal
occlusive disease. Several newer techniques are
developing that substantially increase the spectrum
of treatment options. Patients with critical limb
ischemia have also shown a higher procedural
complication rate than those who are complaining
of claudication. When endovascular complications
do occur, over 86% are usually evident in the
angiographic suite and almost all are evident within
5 hours post procedure.?

Acute vascular complications at the endovascular
procedure site include arterial perforation either at

the site of balloon inflation or distally by the guide
wire, dissection, thrombosis, spasm, side branch
occlusion, and equipment failure. Perforation
has been reported in 0-2.3% of patients.* These
complications ranged from minor to severe limb or
life-threatening which require urgent interventions.>
Data from the vascular quality initiative looking at
patients with critical limb ischemia show the rate of
access site hematoma 3% overall and access site
occlusion at 0.2%.6

Predicting which patients are at greatest risk for
access site injury is crucial for the interventionist.
By identifying higher-risk groups, risk reduction
plans can be constructed and complications can be
decreased. Endovascular specialist physicians will
have a good clinical outcome by early detection
of complications and treating it once it arises to
achieve excellent clinical outcomes.”

Aim of work

The main objective of this study was to mention and
discuss the incidence of puncture site complications
that happened during or shortly after PTA for
treating lower limb ischemia, how to avoid it and
results of the management procedures for our
Egyptian patients.

Patients and methods

One hundred sixty-three patients with manifestations
of lower limb ischemia, underwent percutaneous
transluminal angioplasty and were observed for
developing puncture site complications during or
shortly after the procedure and they were followed
up for one month. All primary procedures were
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done under local anesthesia in the angio-suite at approach.
the vascular surgery department in Kafrelsheikh .
University Hospital and multiple vascular centers After the access was obtained the sheath was
in Egypt from September 2023 to March 2024. placed. In most cases 6f sheaths were used. Then

This study was approved by the ethical committee arteriography was done and an average 5000IU of
in Kafrelsheikh University and all patients signed heparin was injected through the sheath according

consents before going through this study. tsazhgoﬁ:tient’s body weight, then the angioplasty

Patients were assigned into four groups according
to the access site; Group 1: common femoral
artery (151), Group 2: popliteal artery (5), Group
3: brachial artery (4) and Group 4: tibial arteries
(3). All were studied for immediate puncture
site  complications (Hematoma, retroperitoneal
hematoma, arteriovenous fistula (AVF), dissection
and thrombosis) that occurred the percutaneous

When the procedure was completed, the arterial
access sheath was removed immediately and
hemostasis achieved by manual compression. Digital
compression was held proximal to the skin puncture
site for 15-20 minutes followed by applying gauze
and compression bandage and mobilization was
delayed for 6-12 hours.

transluminal angioplasty of lower limb arteries and The access site was assessed for immediate
late complications (Pseudoaneurysm and AVF). complications

Patients included in this study were suffering from Hematoma: groin hematoma was managed by
lower limb ischemia with Rutherford class 3 to 6 compression, follow-up CT for detection of the extent
clinically, W|th_gny_morpholog|cal lesion accordln_g to of the hematoma, serial hemoglobin assessment
TASC II classification and underwent complications every 6 hrs until stabilization of the patient, blood
during PTA. transfusion when needed, interval duplex US to rule

However patients excluded from this study were out pseudoaneurysm.

those _ur_lsuitable for. ang_ioplasty as they were The brachial hematoma was managed conservatively
complaining of renal insufficiency, contrast allergy, by compression, serial hemoglobin and hot
and procedures with late complications (After one fomentations (Figs. 1, 2).

month).

. ) Pseudoaneurysms are focal arterial dilatations not
All patients underwent evaluation by complete contained by the three layers of the normal arterial
history taking about personal data, risk factors wall. It develops when an injured blood vessel
(smoking, DM, hypertension, dyslipidemia),co- hemorrhages. A hematoma is formed and then
morbidities (previous stroke, angina, MI and CKD), cavitates, making communication with the original
previous PAD interventions to one or both legs, vessel wall. Thus PSA wall consists only of organized
previous amputation, history of presenting symptom clot. They were managed by follow-up duplex for
(rest pain or tissue loss) and previous coronary small aneurysms, US-guided compression over the
intervention (CABG, PCI). All patients were assessed neck of the pseudoaneurysm which leads to sac
regarding the risk for puncture site complications. thrombosis, groin exploration and surgical repair if
All patients who presented to us were subjected failed US guided compression.
to detailed clinical evaluation and examination for For acute access closure or thrombosis urgent
avoidance of contrast allergy, complete laboratory arterial exploration was done and confirming
assessment for avoidance of renal insufficiency and the absence of pulsation distal to the puncture
arterial duplex ultrasound imaging study and CT site that was managed by thrombectomy or
angiography of both lower limbs for diagnosis and thromboendarterectomy of the artery followed by
assuring the preparation. closure of the arteriotomy by venous patch.

Management procedures All patients were followed up post-procedure to

detect if there is any mortality or limb loss related to

All interventions were done in an angio suite under ) U :
puncture site complications (Fig. 3).

local anesthesia. Target vessels were accessed

through either antegrade ipsilateral common The arteriovenous fistula was managed by retrieval
femoral artery puncture or retrograde contralateral of the access and the balloon was advanced ante
femoral artery puncture as in cases of iliac lesions grade through other access and then inflated at
then performing a cross over technique. In some a low pressure for 5 mints, if failed open surgical
cases the target vessels were accessed through the exploration was done later (Fig. 4).

popliteal puncture, tibial arteries or trans brachial
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Fig 1: A: Major groin hematoma extending to anterior abdominal wall. B: Complete resolution with follow up.

Fig 2: Major groin hematoma and resolution sequele along 1 month.
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Fig 3: Left lower limb acute ischemia after successful angioplasty for Rt common iliac artery, managed by left

CFA endarterectomy and closure of arteriotomy by venous patch.

Fig 4: Pop. Artery AVF managed by retrieval of the pop access and antegrade balloon inflation.
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Results

The current study was a descriptive study that was
conducted on 163 patients complaining of lower
limb ischemia; 99 (60.7%) males and 64 (39.2%)
females. Patients with age less than 50 years old
were 14 (8.58%), from 50 to 60 years old were 43
(26.38%) but patients older than 60 years were 106
(65.03%), the median age for all patients was 63
years. All patients in the current study underwent
angioplasty to treat lower limb ischemia. According
to risk factors and co-morbidities of the patients; 123
(75.4%) were diabetic, 86 (52.7%) were smokers,
119 (73%) were hypertensive, 62 (38%) with
ischemic heart disease, 16 (9.8%) had a previous
stroke and 74 patients (45.3 %) had more than 2
risk factors and co-morbidities.

As regards symptoms presented by the patients
in the study; 8 (4.9%) patients were complaining
of severe claudication that harmed their lifestyle
(Rutherford category 3), 31 (19%) presented
with ischemic rest pain (Rutherford category 4),
79 (48.4%) presented with minor tissue loss
(Rutherford category 5), 45 (27.6%) presented with
major tissue loss (Rutherford category 6)

Puncture sites for the endovascular interventions
in the current study were distributed as was 179
access for 163 patients; common femoral artery 167
(93.3%), popliteal access was 5 (2.8%), brachial
artery 4 (2.2%) and tibial arteries access were 3
(1.7%). 148 patients had single access (145 femoral
access and 3 brachial access), 14 patients had
double access (6 bilateral femoral, 5 popliteal and
femoral, 3 tibials and femoral) 1 patient had triple
access (Brachial and bilateral femoral).

The puncture site complications which happened
the during endovascular intervention were 16 and
were classified according to type into; hematoma
11 (6.14%), Retroperitoneal hematoma (RPH) O,
pseudoaneurysm 3 (1.6%), Dissection 1 (0.56%), 1
(0.56%) case with Arteriovenous fistula.

From all puncture site complications that happened
during endovascular intervention each type incidence
rate was; hematoma in 11 patients (68.75%),
Retroperitoneal hematoma 0, pseudoaneurysm in
3 patients (18.75%), Dissection 1 patient (6.25%)
and 1(6.25%) case with Arteriovenous fistula (Fig.
5).

According to the site of puncture-related
complications they were distributed as; common
femoral artery 13 (7.8%) from all femoral access,
popliteal access was 1 (20%) from all pop access,
brachial artery 2 (50%) and tibial arteries access
complications were 0.

The femoral access site complications were
distributed according to type into hematoma
9 (69.2%), Retroperitoneal hematoma O,

pseudoaneurysm 3 (23%), Dissection 1 (7.7%) and
no cases with arteriovenous fistula.

The popliteal access site complications were one case
with arteriovenous fistula, and the brachial access
site complications were two cases of hematoma.

According to sheath size 172 (96%) access were
done by sheath 6F and 7(4%) accesses were done
by sheath 8F hematoma rate was 9(5.2%) in
cases with sheath 6F but was 2(28.5%) in cases
with sheath 8F. 2 cases (1.1%) developed PSA with
sheath 6F access but one (14.2%) case had PSA
post sheath 8F access. One case of acute artery
occlusion with sheath 6F and one case of AVF with
sheath 6F (Table 1, Fig. 6).

According to gender in this study there were 99
males developed 6(6%) hematomas, 2 (20%) PSAs,
a case of dissection (1%) and a case of AVF (1%)
but 64 females they developed 5 (7.8%) hematomas
and one (1.5%) PSA (Table 2).

Patients with age less than 50 years old one patient
had PSA (7.1%), from 50 to 60 years old access
site complications were 3 (7%) hematomas but
patients older than 60 complications were: 8 (7.5%)
hematomas, 2 (1.9%) PSAs, one (0.9%) AVF and
one (0.9%) case with dissection (Fig. 7).

In this study there were 15 patients with multiple
access as follows 14 patients had double access (6
bilateral femoral, 5 popliteal and femoral, 3 tibials
and femoral) 1 patient had triple access (brachial
and bilateral femoral) with overall 31 accesses. They
developed 3 (9.7%) hematomas, one (3.2%) PSA,
one (3.2%) AVF and one case (3.2%) of dissection.
In patients with single access the puncture site
complications were: 8 (5.4%) hematomas and two
cases of PSA (1.3%) (Table 3, Fig. 8).

In this study there were 35 patients with US guided
access as follows 28 femoral accesses, 4 POP
and 3 tibial accesses. They developed 1 (2.9%)
hematomas, no PSA, no AVF and no dissection. In
patients without US-guided access the puncture site
complications were: 10 (6.9%) hematomas, 3 cases
of PSA (2%), one (0.7%) case of dissection and one
(0.7%) case developed pop AVF. (Table 4, Fig. 9).

In 16 cases puncture site complications had
happened and trials for management were done
through; 11 (68.75%) conservative follow-up
measures, 2 (12.5%) US guided compression, 2
(12.5%) open surgical repair and 1 (6.25%) low-
pressure balloon inflation for 5 minutes.

All hematomas were successfully managed by
conservative follow-up measures, 2(66.7%) cases of
PSA were managed by US-guided compression, one
(33.3%) PSA was managed by surgical exposure
and direct repair, the dissection case was managed
by surgical endarterectomy, stabilization of distal
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flab by tacking sutures and closure with a venous
patch. The case with POP. AVF was managed by
Retrieval of the POP. Access and balloon inflation at
low pressure at the site of AVF for 5 minutes.

In the current study there were no cases of limb loss
or mortality due to puncture site complications.

Statistical analysis and data interpretation:

Data analysis was performed by SPSS software,
version 18 (SPSS Inc., PASW statistics for Windows

version 18. Chicago: SPSS Inc.). Qualitative data
were described using numbers and percentage.
Quantitative data were described using median
(Minimum and maximum) (Interquartile range) for
non-normally distributed data and mean+ Standard
deviation for normally distributed data after testing
normality using the Kolmogrov-Smirnov test /
Shapiro Wilk test . The significance of the obtained
results was judged at the (0.05) level.Chi-Square,
Fischer exact tests were used to compare qualitative
data between groups as appropriate.

Type of complications

= Hematoma = PSA = Dissection AVF = RPH
Fig 5: Types of CFA access complications.
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Fig 6: Relation between sheath size and complications.
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Fig 8: Relation between number of accesses and complications.
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Fig 9: Difference between US guided access and palpatory method.
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Table 1: Distribution of the puncture site complications according to sheath size (n = 16), showing statistical-
ly significant difference in complications rate (hematoma & PSA) when using 8F sheath in comparison with 6F

6F n=172 (%) 8F n=7(%) X2/FET P Value
Type of complications
Hematoma 9/172 (5.2%) 2/7 (28.5%) 6.35 0.01*
PSA 2/172 (1.1%) 1/7 (14.2%) 7.03 0.008*
Dissection 1/172 (.58%) 0 0.041 0.839
AVF 1/172 (.58%) 0 0.246 0.619
RPH 0 0
Table 2: Distribution of the puncture site complications according to gender
Male (N=99) Female (N=64) XZFET P Value
Type of complications
Hematoma 6/99 (6 %) 5/64 (7.8%) 0.189 0.663
PSA 2/99 (2 %) 1/64 (1.5%) 0.045 0.832
Dissection 1/99 (1%) 0 0.650 0.419
AVF 1/99 (1%) 0 0.650 0.419
RPH 0 0
FET: Fischer exact test , x2:Chi-Square test ,*statistically significant
Table 3: Distribution of the puncture site complications according to number of accesses
Single (n=148) Multiple (n=31) X2/FET P Value
Type of complications
Hematoma 8/148 (5.4%) 3/31 (9.7%) 0.811 0.367
PSA 2/148 (1.3%) 1/31 (3.2%) 0.547 0.459
Dissection 0/148 (0%) 1/31 (3.2%) 4.80 0.173
AVF 0/148 (0%) 1/31 (3.2%) 4.8 0.173
RPH 0 0

FET: Fischer exact test , x2:Chi-Square test ,*statistically significant.

Table 4: Distribution of the puncture site complications according to usage of US, (statistically significance

difference in complications rate (Haematoma & PSA)

US guided access (n=35) Without US (n=15) X>/FET P Value
Type of complications
Hematoma 1/35 (2.9%) 10/144 (6.9%) 24.91 <0.001*
PSA 0/35 (0%) 3/144 (2%) 7.45 0.006*
Dissection 0/35 (0%) 1/144 (0.7%) 2.38 0.123
AVF 0/35 (0%) 1/144 (0.7%) 2.38 0.123
RPH 0 o Ll

FET: Fischer exact test , x2:Chi-Square test ,*statistically significant.
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Discussion

In every therapeutic procedure, endovascular
procedures such as angioplasty and stenting carry an
inherent risk of complication to the patient. Though
with the proper training these complications can
usually be successfully managed by endovascular
procedures, improper management may lead to
emergency surgery, limb loss, functional disability,
and death. It is paramount that physician operators
have the proper training and ability to anticipate
and recognize, complications as they arise during
endovascular procedures.!

Balloon angioplasty and stents expand the scope of
patients who are eligible for treatment of infrainguinal
occlusive disease. Several newer techniques are
developing that substantially increase the spectrum
of treatment options. Endovascular infrainguinal
techniques are most useful in patients who are poor
candidates for open surgery and in those with focal
short-segment disease.

Limb-salvage patients have also shown a higher
procedural complication rate than patients with
claudications. When endovascular complications
do occur, over 86% are usually evident in the
angiographic suite and almost all are evident within
5 hours post procedure. As in all procedures, proper
training and anticipation of the potential for a
complication is the gold standard to prevent it.

Puncture site complications include acute
complications such as hematoma, retroperitoneal
hematoma, AVF, acute arterial occlusion and
retrograde dissection. Later complications like
pseudoaneurysms.

The current study was conducted on 163 patients
complaining lower-limb ischemia; 99 (60.7%) males
and 64 (39.2%) females. Patients with age less
than 50 years old were 14 (8.5%), from 50 to 60
years old were 43 (26.3%) but patients older than
60 were 106 (65%) of all patients with mean age
64.24+12.42 which confirms the data from Gray A.
et al 2019; mean age was 68.2+ 9.1 and 70.9%
of patients were men. This confirms that old age
and men are more liable to PAD and complications
during endovascular interventions. In Roberto M.
2020 mean age was 66.6x 12.8 and 64%of them
were males.8?

According to the risk factors and co-morbidities
of the patients in the study; 123 (75.4%) were
diabetic, 86 (52.7%) were smokers, 119 (73%)
were hypertensive, 62 (38%) with ischemic heart
disease, 16 (9.8%) had a previous stroke and 74
patients (45.3 %) had more than 2 risk factors
and co-morbidities. Gray A. 2019 90% of patients
were hypertensive, 43.5% were diabetic, 60%
with CAD and 31% were smokers. But In Fujihara
2017 study: 789 patients with symptomatic SFA

lesions 58.4% of patients were diabetic, 88.2%
were hypertensive, 63.2% with CAD and 52.6%
of patients had dyslipidemia. This study has more
percentage of diabetic and hypertensive patients
and less percentage of CAD patients.810

In this study regarding symptoms presented by
the patients; 8 (4.9%) patients were complaining
of severe claudications that harm their lifestyle
(Rutherford category 3), 31 (19%) presented
with ischemic rest pain (Rutherford category 4),
79 (48.4%) presented with minor tissue loss
(Rutherford category 5), 45 (27.6%) presented with
major tissue loss (Rutherford category 6) unlike
fujihara 2017 and Gray A. 2019 studies. Fujihara
2017 only 35% of patients had CLI. Gray A. 2019
4.6% of patients had CLI. So the current study was
conducted on a larger percentage of critical limb
ischemia cases.®1°

Puncture sites for the endovascular interventions in
the current study were distributed as 179 access for
163 patients; common femoral artery 167 (93.3%),
popliteal access was 5 (2.8%), brachial artery 4
(2.2%) and tibial arteries access were 3 (1.7%). 148
patients had single access (145 femoral access and
3 brachial access), 14 patients had double access (6
bilateral femoral, 5 popliteal and femoral, 3 tibials
and femoral) 1 patient had triple access (brachial
and bilateral femoral) but in Murat G. 2013, Hamid
R. 2015, and Manuel A 2003 studies they described
complications from femoral artery accesses but
Roberto M. 2020 included all accesses sites.113

The puncture site complications that happened
during the endovascular intervention were 16 and
were classified according to type into; hematoma
11 (6.14%), Retroperitoneal hematoma O,
pseudoaneurysm 3 (1.6%), Dissection 1 (0.56%), 1
(0.56%) case with Arteriovenous fistula, which was
comparable with Hamid R. 2015 that reported minor
bleeding and hematomas 6-10%, pseudoaneurysms
1-6%, occlusions >1% and AVF 0.01%. In Roberto
M. 2020 from data on access site complications 92%
of complications were PSAs, dissections were 11%,
AVF 9% and RPH 9% but Roberto M. didn't include
hematomas as complications.®*?

The site of puncture-related complications were
distributed as; common femoral artery 13 (7.8%)
from all femoral access, popliteal access was 1
(20%) from all pop access, brachial artery 2 (50%)
and tibial artery access complications were zero but
in Chandrasekar B. 2001 puncture site complications
post cardiac catheterization were 4% which is less
than the current study as the current study was
conducted on PAD patients whom carries higher
risk of complications as all of them had diseased
arteries.**

In this study regarding femoral access site
complications were distributed according to type
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into hematoma 9 patients (69.2%), retroperitoneal complications which confirms the data from Murat

hematoma zero, pseudoaneurysm 3 patients (23%), G. 2013 and Kalish J. 2015 that in routine and
Dissection 1 patient (7.7%) and no cases with selective Us-guided puncture, the groin hematoma
arteriovenous fistula. However the popliteal access decreased by 4.5% and major hematoma less than
site complications were one case with arteriovenous 0.8% so routine US-guided puncture was used as
fistula, and the brachial accesses site complications a protective measure to guard against hematoma
were two cases of hematoma. Brachial accesses occurance.t

had more risk of hematomas than femoral access . . o .
due to its smaller size and difficult compression. In 16 cases with puncture site complications, trials

This confirm the data from Manuel A. 2003 CFA for management were done through; 11 (68.75%)

complications were 0.6% and other than femoral conservative follow-up measures, 2 (12.5%) US-
artery were 4.6%.13 guided compression, 2 (12.5%) open surgical repair

and 1 (6.25%) low pressure balloon inflation for

According to sheath size 172 (96%) access were 5 minutes. Unlike Roberto M. 2020 all cases of
done by sheath 6F and 7(4%) accesses were done PSAs managed Us-guided compression, thrombin
by sheath 8F. hematoma rate was 9(5.2%) in injection and endovascular procedures. AVFs by
cases with sheath 6F but was 2(28.5%) in cases stenting and coils, and dissections were managed
with sheath 8F. 2 cases (1.1%) developed PSA with by stenting and long-time balloon inflation.®

sheath 6F access but one (14.2%) case had PSA
post sheath 8F access. One case of acute arterial
occlusion with sheath 6F and one case of AVF with

In the current study there were no cases of limb loss
or mortality due to puncture site complications.

sheath 6F. So larger sheaths carry a higher risk of Conclusion

puncture site complications. As in Kalish J. 2015

rate of hematoma was greater with a sheath size of Puncture site complications could be avoided or

more than 6F.*° reduced by risk assessment, meticulous puncture
. ) . technique, usage of doppler ultrasound and proper

According to gender in this study there were 99 compression. It could be managed conservatively or

males who developed 6(6%) hematomas, 2 (20%) by minimally invasive procedures with good results,

PSAs, a case of dissection (1%) and a case of AVF but surgery remains a role in difficult, resistant and

(1%) but in 64 females they developed 5 (7.8%) complicated cases.

hematomas and one (1.5%) PSA. So female gender

carries a higher risk of hematomas which is like Recommendations

Roberto M.2020 and Manuel A. 2003.%13 . .
Encouragement of further training and performing

According to the age-related complications, In larger studies using the most recent tools for
patients with age less than 50 years old one patient avoiding and managing puncture site complications.
had PSA (7.1%), from 50 to 60 years old access

site complications were 3 (7%) hematomas but for No conflict of interest in this study

patients older than 60 complications were 8 (7.5%) References

hematomas, 2 (1.9%) PSAs, one patient (0.9%) AVF

and one (0.9%) case with dissection. So patients 1. Soéderstrom Maria I, Arvela Eva M, Korhonen
with older age carry a higher risk of developing Maria, Halmesmaki Karoliina H, Alback
access site complications, which confirm the data Anders N, Biancari Fausto, Lepantalo Mauri J,
from Roberto M.2020 mean age of complications Venermo Maarit A: Infrapopliteal percutaneous
was 66.6 years.’ transluminal angioplasty versus bypass surgery

as first-line strategies in critical leg ischemia a

In this study there were 15 patient with multiple propensity score analysis. Annals of Surgery.

access as follows 14 patients had double access (6 2010; 252(5): 765-773.

bilateral femoral, 5 popliteal and femoral, 3 tibials

and femoral) 1 patient had triple access (brachial 2. Axisa B, Loftus I, Bolia A, Fishwick G, Bell P,
and bilateral femoral) with overall 31 accesses. They Thompson M: Complications of percutaneous
developed 3 (9.7%) hematomas, one (3.2%) PSA, transluminal angioplasty in the legs: Analysis
one (3.2%) AVF and one case (3.2%) of dissection. of 1379 procedures. British Journal of Surgery.
In patients with single access the puncture site 2002; 87(4): 2000-510.

complications were: 8 (5.4%) hematomas and two
cases of PSA (1.3%) so multiple accesses carry a
higher risk of complications than patients with single
access as multiple accesses reflect the difficulty of
the lesions and severity of PAD.

3. Balaz P, Rokosny S, Koznar B, Adamec M:
Combined infrainguinal reconstruction and
infrapopliteal intraluminal angioplasty for
limb salvage in critical limb ischemia. Interact
Cardiovasc Thorac Surg. 2009; 9(2): 191-4.

4. Schillinger M, Sabeti S, Loewe C, Dick P, Amighi
J, Mlekusch W, et al: Balloon angioplasty versus

Ain-Shams J Surg 2024; 17 (3):240-250 249

In the current study usage of ultrasound (US)
guided puncture significantly decreased access site




10.

250

implantation of nitinol stents in the superficial
femoral artery. May 4, 2006 N Engl J Med. 2006;
354: 1879-1888.

DeRubertis BG, et al: Shifting paradigms in the
treatment of lower extremity vascular disease:
A report of 1000 percutaneous interventions.
Ann Surg. 2007; 246: 415-422.

Siracause J, Van orden K, Kalish J, et al:
Endovascular management of the common
femoral artery in the vascular quality initiative.
Journal of Vascular Surgery. 2017; 1039-1046.

Diehm N, Pattynama P, Jaff M, Cremonesi A,
Becker G, Hopkins L: Clinical endpoints in
peripheral endovascular revascularization trials:
A case for standardized definitions. Eur. J. Vasc.
Endovasc. Surg. 2008; 36(4): 409¢19.

William A, Joseph A, Marianne B, Martin W,
Nelson I, Jon C: Alexandra lansky 7 treating post-
angioplasty dissection in the femoropopliteal
arteries using the tack endovascular system:
12-month results from the TOBA II study. JACC
Cardiovasc Interv. 2019; 12(23): 2375-2384.

Roberto M, et al: Percutaneous treatment
of vascular access site complications. CVIR
Endovascular. 2020; 3: 29.

Masahiko F, Mitsuyoshi T, Shinya S, Kiyonori
N, Makoto U, Osamu I, et al: Angiographic

11.

12.

13.

14.

15.

dissection patterns and patency outcomes after
balloon angioplasty for superficial femoral artery
disease. J Endovasc Ther. 2017; 24(3): 367-375.

Murat G, et al: Comparison of ultrasound
guidance with the teaditional palpation
and fluoroscopy method for the common
femoral artery puncture. Catheterization and
Cardiovascular Interventions. 2013; 82(7):
P.1187-1192.

Hamid R, et al: Optimizing common femoral
artery access. Techniques in Vascular and
Interventional Radiology. 2015; 10: 1053.

Manuel A, Juan T, Felipe G, et al: Complications
with femoral access in cardiac cathetization. Rev
Esp Cardiol. 2003; 56(6): 569-77.

Chandrasekar B, Doucet S, Bilodeau L, Crepeau
J, DeGuise P, Gregoire J, et al: Complications
of cardiac catheterization in the current era: A
single-center experience. Catheter Cardiovasc
Interv. 2001; 52(3): 289-95.

Kalish J, Eslami M, Gillespie D, Schermerhorn
M, Rybin D, Doros G, Farber A; Vascular
study group of New England: Routine use of
ultrasound guidance in femoral arterial access
for peripheral vascular intervention decreases
groin hematoma rates. J Vasc Surg. 2015; 61(5):
1231-8.

Ain-Shams J Surg 2024; 17 (3):240-250




