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Earlier research suggested that lower extremity 
grafts have higher infection and lower patency rates. 
However, modern surgical techniques and improved 
graft materials have narrowed these differences, making 
groin‑based grafts a viable option, especially when 
upper extremity vessels are compromised by central vein 
stenosis, recurrent thrombosis, or other factors.[3,4]  Long-
term outcomes of lower-extremity AV grafts have since 
demonstrated acceptable patency over several years.”[5,6] 
“Indeed, despite these favorable results, leg grafts 
remain underutilized in many centers.”[7,8] “Although 
this study focuses on adults, evolving paradigms in 

INTRODUCTION

End‑stage renal disease  (ESRD) patients require 
dependable vascular access for hemodialysis. Although 
arteriovenous  (AV) fistulas generally offer superior 
longevity and fewer complications, some patients 
have unsuitable vessels or require urgent access. 
In such instances, AV grafts  –  commonly made of 
polytetrafluoroethylene (PTFE) – provide an effective 
alternative. These grafts can be placed in either the 
upper or lower extremities, with placement often guided 
by anatomical suitability and prior access history.[1,2]

Background: Arteriovenous (AV) grafts are frequently used for hemodialysis when an AV fistula is not feasible. Recent improvements 
in prosthetic materials have led to comparable performance of upper and lower extremity grafts. We aimed to evaluate the patency 
rate  (the time from initial placement to failure or intervention) and complications of groin versus upper extremity AV grafts. 
Materials and Methods: In this cross‑sectional study, conducted from October 2018 to October 2020 at a tertiary referral center, 
patients with either a lower extremity (groin) or upper extremity AV graft were included and followed for at least 2 years. Graft 
adequacy was defined as the ability to deliver a blood flow ≥350 mL/min with two‑needle cannulation in ≥5 dialysis sessions in 
1 month. Outcomes included infection, ischemia, neuropathy, and thrombosis. Statistical tests (Chi‑square for categorical variables 
and t‑test for continuous variables) were used, with P < 0.05 considered statistically significant. Results: Among 213 hemodialysis 
patients (mean age: 54.4 ± 17.4 years, 68.5% of males), 183 had upper extremity AV grafts and 30 had groin AV grafts. No significant 
differences were observed between the two groups for patency duration (P = 0.088) or rates of infection, ischemia, neuropathy, 
thrombosis, and graft adequacy (all P > 0.05). Conclusion: In this cohort, groin AV grafts had similar patency and complication 
profiles compared to those in the upper extremities. Groin placement can be a viable alternative when upper extremity access is not 
suitable. Further studies using standardized graft materials and longer follow‑up intervals are recommended.
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pediatric hemodialysis access further underscore the need 
for versatile graft options.”[9]

This study employed a cross‑sectional design with a 
minimum 2‑year observational follow‑up to evaluate 
primary patency and complications, recognizing that 
such a design cannot fully establish causation but does 
allow for meaningful between‑group comparisons. 
The primary goal was to compare the patency rate and 
complications  (infection, ischemia, neuropathy, and 
thrombosis) of synthetic AV grafts placed in the groin with 
those in the upper extremities. The secondary objectives 
included examining graft adequacy and any related 
morbidity over 2 years.

MATERIALS AND METHODS

Study design and patient selection
This cross‑sectional study took place in the department 
of vascular surgery at a university‑affiliated teaching 
hospital. Patients undergoing AV graft placement in 
the groin  (lower extremity) or upper extremity for 
hemodialysis were recruited from October 2018 to 
October 2020. Preoperative assessments commonly 
included duplex ultrasound for venous mapping and, 
when clinically indicated, computed tomography 
angiography to evaluate vascular anatomy. Patients with 
documented peripheral vascular disease posing a high 
risk of distal ischemia were excluded from receiving 
groin grafts.

Adult patients  (≥18  years) with ESRD requiring chronic 
hemodialysis were included if they were ineligible for a 
native AV fistula or had a prior fistula failure. Patients with 
venous insufficiency or deep vein thrombosis (DVT) in the 
proposed limb were excluded, as were individuals who 
died, received a kidney transplant, or switched to peritoneal 
dialysis within 3  months postoperatively. Overall, 
31 patients were excluded based on these criteria: 21 for 
venous insufficiency, 6 for DVT, and 4 for early mortality/
transplant. All participants provided written informed 
consent. The study was approved by the institutional ethics 
committee (Code: IR.MUI.REC.1400.301).

Surgical procedure
Groin  (lower extremity) grafts were fashioned using 
PTFE in either a loop or a straight configuration, typically 
connecting the superficial femoral artery and the common 
femoral vein. A longitudinal incision of 6–8 cm was made 
near the inguinal crease to expose the vessels, and the graft 
was carefully tunneled subcutaneously to avoid any sharp 
bends. Due to hospital supply constraints, PTFE grafts from 
different manufacturers were used; the choice of graft did 
not differ by the patient group.

Upper extremity grafts were placed between the brachial 
artery and an appropriate vein  (e.g.,  brachial or basilic), 
also employing standard tunneling methods. Two 
senior vascular surgeons, each with more than 10  years 
of experience, performed all operations. One gram of 
intravenous cefazolin was administered prophylactically 
before skin incision to reduce infection risk.

Follow‑up and definitions
All patients were followed for a minimum of 24 months. 
Scheduled outpatient visits occurred 1, 3, and 6  months 
after surgery and then every 6 months. Several parameters 
defined outcomes in this study. Primary patency was 
considered the duration from graft creation to the first 
required intervention (e.g., thrombectomy and angioplasty) 
or definitive access failure. Graft adequacy denoted a 
capability of maintaining a blood flow of at least 350 mL/min 
with two‑needle cannulation for five or more dialysis 
sessions within a month. Infection was identified by local 
signs of inflammation or systemic fever in the absence of 
an alternative source; these symptoms were monitored 
continuously throughout the 24‑month period. Ischemia, 
which could present in either extremity graft location, 
included signs such as distal coldness, reduced peripheral 
pulses, or sensory/motor impairment. Neuropathy 
described any new onset of numbness, tingling, or pain 
subsequent to graft placement. Thrombosis was confirmed 
via duplex ultrasound or clinical evidence such as an absent 
thrill or an inability to cannulate.

Statistical analysis
Data analysis was performed using SPSS version 25 (IBM 
Corp., Armonk, NY, USA). Continuous variables are 
expressed as mean ± standard deviation, while categorical 
variables are presented as frequency  (percentage). The 
Chi‑square test was applied for between‑group comparisons 
of categorical variables (e.g., infection vs. no infection), and 
Student’s t‑test was used for continuous variables (e.g., age 
and patency duration). P <0.05 was considered statistically 
significant.

RESULTS

Patient characteristics
A total of 213 patients requiring hemodialysis via an AV graft 
met the inclusion criteria. Of these, 183 (85.9%) had grafts 
in the upper extremities, and 30 (14.1%) had grafts placed 
in the groin. The average patient age was 54.4 ± 17.4 years, 
and 146 (68.5%) of the study participants were male. The 
prevalence of diabetes (23.0%), hypertension (23.9%), and 
cardiac disease  (70.1%) was similar between the groups, 
and no significant differences were detected in baseline 
characteristics. Table  1 details demographic and clinical 
factors.
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Patency and complications
Although primary patency was evaluated at 6  months, 
each participant was monitored for at least 24  months 
postoperatively. The mean patency duration did not 
differ significantly between groin and upper extremity 
grafts (P = 0.088). Overall, graft adequacy was achieved in 
64.8% of patients, with no statistically meaningful difference 
by graft location (P = 0.15).

Infection was observed in 9.8% of the entire cohort. In 
the groin group, the infection rate was 6.6%, whereas 
10.4% of upper extremity graft recipients experienced 
infections  (P  =  0.57). Ischemia occurred in 7.5% of the 
total population, with one case (3.3%) in the groin group 
and 15  (8.2%) in the upper extremity group  (P  =  0.38). 
Neuropathy was noted in 34.2% of patients, again showing 
no significant disparity between groin and upper extremity 
placements  (P  =  0.34). Thrombosis was documented in 
15  patients  (7.0%), all of whom had upper extremity 
grafts  (P  =  0.12). Mortality data, though not a primary 
endpoint, revealed no significant difference between the 
two groups. Key outcomes are summarized in Table 2.

DISCUSSION

The rising prevalence of ESRD and the accompanying 
need for stable hemodialysis access has led clinicians 
to explore a range of AV graft sites, including the groin. 
Earlier studies raised concerns about lower extremity 
grafts due to perceptions of higher infection rates,[10] 
suboptimal patency, and technical difficulties in salvaging 
access. However, subsequent developments in surgical 
methods, including refined tunneling techniques and 
improved PTFE technology, have likely contributed to 
more favorable outcomes. Some research cites infection 
rates in lower extremity grafts as exceeding 20%, while 
other investigations have shown rates comparable to those 
in the upper extremities.[5,11-13] Our study found relatively 
low infection rates overall, with no significant difference 
between groin-based and upper extremity grafts. 

Ischemia can arise in either the upper or lower extremity 
following AV graft placement, and hand ischemia and 
peripheral neuropathy have been more frequently 
associated with upper limb grafts due to the higher 

blood-flow demands in the arm.[4,14-16] In this research, both 
ischemia and neuropathy showed no significant difference 
between groups, suggesting that modern operative 
techniques and a careful preoperative evaluation may 
minimize these complications regardless of graft location. 

Thrombosis, commonly driven by intimal hyperplasia 
and stenotic lesions, remains a critical cause of graft 
failure.[7,17-21] Investigations indicate that up to 90% of 
thrombosed grafts exhibit underlying stenosis related 
to endothelial damage and turbulent blood flow at the 
anastomosis.[22-24] In the present study, no groin graft 
thromboses were recorded, whereas 15 cases emerged in 
the upper extremity group. Although this difference was 
not statistically significant, it mirrors findings that well-
selected femoral grafts can maintain acceptable patency 
and may have a lower thrombosis rate.[25] 

Mortality associated with AV graft placement in different 
anatomical sites is inconsistently reported. Some studies 
link thigh-based grafts to increased mortality, while others 
show no significant variation.[4] Our data suggest no clear 
mortality differences, implying that other patient-level 
factors—such as global comorbidity burdens, intradialytic 
hemodynamic stability, and dialysis adequacy—may have 
a stronger influence on survival than graft location alone. 

Emerging vascular access therapies—including early-
cannulation grafts and bioengineered conduits—have 
been reviewed and show promise for expanding access 
options.[2,20,25] Simulation-based training of dialysis nurses 
has been shown to reduce cannulation-related adverse 
events.[26] Permanent lower-extremity access also requires 
careful consideration of limb function and patient quality 
of life.[26] 

This study has certain limitations. It was conducted at 
a single center, and the relatively small sample size in 
the groin cohort may limit the generalizability of results. 
The 2-year cross-sectional design captures early and 
midterm outcomes but might not fully represent the 
long-term durability or complications that could emerge 
beyond 24 months.[4] Furthermore, graft materials from 
different manufacturers were employed due to supply 
considerations, and the study did not standardize nurse 

Table 1: Demographic and clinical characteristics
Variable Overall (n=213), n (%) Upper extremity (n=183), n (%) Groin (n=30), n (%) P
Age (years), mean (SD) 54.4 (17.4) 53.7 (18.3) 57.4 (11.1) 0.31
Male 146 (68.5) 127 (69.4) 19 (63.3) 0.53
Diabetes, n (%) 49 (23.0) 42 (22.9) 7 (23.3) 0.23

Hypertension, n (%) 51 (23.9) 45 (24.6) 6 (20.0) 0.16

Cardiac disease, n (%) 151 (70.9) 128 (69.9) 23 (76.6) 0.24
SD=Standard deviation
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expertise or needling techniques (e.g., rope-ladder vs. 
buttonhole cannulation). Socioeconomic and educational 
disparities that may influence hygiene or treatment 
adherence were also not specifically controlled for. 

In summary, our findings contribute to a growing body 
of evidence that femoral (groin) AV grafts can achieve 
patency rates and complications comparable to those 
seen in the upper extremities. Such grafts may serve as a 
valuable option when upper limb access is not feasible or 
has been repeatedly compromised. Comparative analyses 
with longer follow-up support the long-term viability of 
femoral AV grafts.[22] Future research involving larger, 
multicenter populations; consistent graft materials; 
extended follow-up intervals; and comprehensive data 
on dialysis practices could further clarify the optimal 
strategies for vascular access in ESRD patients.

CONCLUSION

In this 2-year, cross-sectional analysis, synthetic AV grafts 
placed in the groin showed patency and complication rates 
akin to those in the upper extremities. This suggests that 
the groin is a viable site for patients who are unsuitable 
for upper extremity grafts. Moving forward, larger 
prospective studies with longer follow-up periods and 
more controlled variables are recommended to confirm 
these results and refine best practices in vascular access 
management.
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