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ABSTRACT

Background: Popliteal artery aneurysm is an uncommon vascular disease but one ;
the most severe being limb loss reported in 20% to 59% of cases. Two approaches to repair are aes
the posterior and the medial: however, the “gold standard” method of repair remains controversial. _

Methods: A systematic review of electronic information sources was undertaken to identify papers comparing ?:-g;am
of posterior repair vs medial repair. The methodologic quality of the papers was assessed using the Newcast "
Scale. Fixed-effect or random-effects models were applied to synthesize data.

Results: The search yielded seven articles eligible for inclusion. The total population comprised 1427 patients: 338 had
posterior repair and 1089 had medial repair. There was no difference in the two groups in terms of postoperative nerve
damage (odds ratio [OR]. 1.01: 95% confidence interval [CI], 0.24-4.2) and 30-day postoperative complications (OR. 0.87:
95% Cl. 0.43-1.77). Limb loss at 30 days occurred more frequently in the medial approach group, but the difference w.as
not statistically significant (risk difference [RD]. 0.02: 95% CI. —0.04 to 0.00). Thirty-day primary patency was not statis-
tically different between groups (RD, —0.01; 95% Cl, —0.04 to 0.02), but the 30-day secondary patency suggested supe-
riority of the posterior approach (RD, 0.05; 95% CI, 0.02-0.07). Long-term primary and secondary patency both favored the
posterior approach (OR. 1.61 [95% Cl. 1.06-2.43] and OR. 1.73 [95% CI. 0.91-330). respectively). Aneurysm exclusion was also
superior with the posterior approach (OR. 4.20: 95% Cl.1.40-12.60). The rate of reoperation favored the posterior approach
(OR. 0.26: 95% Cl. 0.09-0.72). Long-term risk of limb loss favored posterior repair. but no statistically significant difference
was found (OR, 0.32; 95% CI, 0.43-1.77).

Conclusions: High-level comparative data comparing posterior and medial repair for popliteal artery aneurysms are not
available. Within the parameters of this review. however. superiority of the posterior approach for primary and secondary
patency. aneurysm exclusion. and need for reoperation was noted. High-level evidence from randomized clinical trials is
required to define the relative benefits of the posterior approach over the medial approach in selected patients. (J Vasc

that can cause significant morbidity,
described in the literature,

Surg 2016;m:1-10.)

Popliteal artery aneurysms (PAAs) are uncommon but
cause a significant morbidity and mortality. Their inci-
dence is stated at <0.1%.' However, the popliteal artery
is the second most frequent location of arterial aneu-
rysm, and many affected have concomitant abdominal
aortic aneurysms (33%) and contralateral PAA disease
(50%)2 PAAs >2 cm in diameter and those that are
symptomatic should be considered for interventional

treatment.?
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Complications of PAA are limb loss, through either
thrombosis or embolic occlusion of the distal runoff ves-
§els and. more rarely, rupture. The overall risk of limb loss
Is 20% to 599%. and the risk of death is up to 119> It has
been.reported that surgical outcomes are su perior if the
PAA is asymptomatic compared with those presenting
acutely with symptoms.5
. Two approaches to open surgical repair are described
in the literature, posterior and medial: however. the

gold standard” method of repair remains controversial.

The medial approach t - >
o PAA .
the aneurysma| PAA repair involves bypassing

¢ \ _Ségment with end-to-side anastomosis.
:i:gate:thl':r vein or prosthetic graft, and ligating the
g pr::xar:nal and distal boundaries of the aneu
in the poDIr::aler'Or approach entails a curved incision
il (end_tfossa and resection of the PAA with e
grafting in a c."e,nd anastomosis) vein or p’°5thet4'c
abdomi Similar technique to that employed I
ominal aortic aneurysm repair.67

With medial repai
: Pair, as not i nches
feeding the sac are all of the side bra

risk of sac e re ligated, there is said to be ongoing
from the p xPansion. leading to compressive symptoms
AA and the risk of future rupture. In posterio’

1
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repair. as the sac is laid open, patent branches can be
oversewn. reducing the risk of future sac expansion.*
However, reports on posterior repair have commented
on higher rates of nerve damage complicating this
method >

To some degree, the morphology of the aneurysm can
predispose to one type of repair: for example, if an aneu-
rysm is extending upward to the adductor canal, it is
generally accepted that the medial approach provides
the best access for proximal extension and the posterior
approach may not allow full access to proximal healthy
artery. However, in cases in which the anatomy does
not dictate one repair over the other, definitive evidence
as to which is the best method of surgical repair is not
published. To date, there is no review publication
comparing the two methods. This meta-analysis aimed
to collate all relevant studies comparing posterior and
medial repair and to establish which provides the best
rates of limb salvage, graft patency. and minimum post-
operative complications.

METHODS

Design. The objectives, inclusion criteria, investigated
outcomes, and methods of analysis were prespecified
and documented in a protocol. The protocol was
registered at the International Prospective Register of
Systematic Reviews (PROSPERO registration number:
CRD42015027532). The review conformed to the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement standards.®

Eligibility criteria. We considered randomized clinical
trials and observational studies comparing different ap-
proaches for surgical repair of PAAs. Male or female par-
ticipants of any age diagnosed with a PAA requiring
treatment were selected for analysis. We defined the
posterior approach for surgical repair as the experi-
mental intervention, whereas a standard medial
approach was the comparator intervention. Major peri-
operative complications, primary and secondary patency.
and limb loss were defined as the primary outcome pa-
rameters. Major perioperative complications' were ‘tho.se
requiring further surgical intervention or r_;avmg a signifi-
cant impact on the patient’s postoperative course and
functional capacity; they included surgical site infection,
bleeding/hematoma, deep venous thrombosis, and res-
piratory and cardiac complications. We defined nerve
damage, 30-day limb loss, 30-day primary and second-
ary patency, aneurysm exclusion. and reoperation as

secondary outcome end points.

Information sources and literature search strategy. The
literature search strategy and protocol were deflgﬂefi
With a clinical information specialist. Studie§ were identi-
fied by searching electronic bibliggraphlc databa:«,es
and scanning reference lists of articles. The fOl:::wmg
electronic bibliographic sources were searched: the US.

Journal of Vascular Surgery
mEm 20l

. e database (MEDLINE), the
National Libra'ry ﬁa::ife"}.;:“base" the Cumulative In-
Excerpta Mefllca 4 Allied Health Literature (CINHAL)
dex to Nursing aencentfa‘ Register of Controlled Trials
and the Cochrag'ected relevant terms to identify eligible
(CENTRAL). W‘::us headings, search operators, and limits
.reporu. Thesa atabases e adapted accordingly. The
in each of the da ovember 2015. No language

in N

last search was run in

ca::mstraints were applied. and we planned to translate
articles published in the non-English language. The liter-

ature search strategy is outlined in the Supplementary
Table (online only).

Study selection and data management. Eligibility
assessment of identified studies was .performed inde-
pendently in an unblinded standardized manner by
two reviewers (A.P. S.H.). A third review author (C.AA)
acted as an arbitrator in the event of disagreement. We
developed a data extraction sheet, pilot tested it on
randomly selected included studies. and refined it
accordingly. One review author (A.P.) extracted relevant
information from included studies, and a second author
(S.H.) checked the extracted data. Disagreements were
resolved by discussion between the two review authors.
We collected study-related information, such as study
design and year of publication; baseline demographics
and clinical characteristics of the study populations, such
as elective or urgent/emergency surgery and type of
bypass graft used (autologous vein or prosthetic): and
outcome data. The outcome measures were organized
into a two-by-two table to permit calculation of effect
Sizes for PAA repair using the posterior approach in

comparison with the medial approach with regard to
each dichotomous outcome.

Risk of bias assessment. The methodologic quality of
observatloqal cohort or Case-control studies was
assessed with the Newcastle-Ottawa Scale (NOS)? with
use of the tool, each study was judged on eight items,

of the study

'Mates of ORs of

usin, R i
g the Mantel-Haensze| fi Ds were determined

xed-effect model, unless
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through database
searching (n=
1.624)

removed (n= 1,608)

Records screened Records excluded
(n=1,608) (n=1,601)

1

Articles assessed
lmr eligibility (n= 7)

Records after duplicates _l

5

1
Studies Included
In qualitative

synthesis (n= 7)

Studies included
in meta-analysis
(n=7)

Fig 1. Study flow diagram.

evidence of between-study heterogeneity was identified
(defined as Cochran’s Q [¥*] test P value < .05 and P
value > 75%). in which case the random-effects model
of DerSimonian and Laird was applied. We created a for-
est plot for each treatment effect. _
Interstudy heterogeneity was initially assessgd visually
using the forest plots. Furthermore. we examined het-
erogeneity with the combination of the Cochran.Q Ve
test and the P statistic. P values < .05 were cons!dered
significant for heterogeneity. Moreover, we.con5|dered
P values <50% indicative of low heterogeneity. F values
between 50% and 75% indicative of moderate h_etero-
geneity, and P values >75% indicative of significant
s, 10
h;tf:r:?ae::elg 'to assess potential public:?tion bi.as using
the Egger test and to represent it graphucally with Begg
funnel plots of the natural log of thg OR vs its Stan(:arf;j
error, if sufficient studies }ig any single meta-analysis
wer ilable (>10 studies).
If z:a\:laa:t:le d(ata permitted. we planned to perform

subgroup analyses by the type of graft (autogenous
vein or prosthetic) and elective or urgent/emergency

Phair et 3/ 3

_— lyses were performed tq

: i oma| sensitivity ana )
repf'lr.tzdg:?sgtential effect of key a55u$ptaons and
evalua | factors on the overall results. We used the
study-leve Man) computer program (version

i Rev
SR;V'T% r::;ge(;o(chrane center, The Cochrane Collabeo.

ration, Copenhagen. penmark).

RESULTS

iterature search results o .
L':'t:e literature search of the electronic information sour-

ces identified seven relevant articles. the full texF_s of
which were examined in detail. There w_ere no dupl,cate
articles. The studies were all retrospective observational
studies. The literature search results are presented in
Fig 1. ‘

The total meta-analysis population comprised 1427 pa-
tients. The patient numbers in the available studies var-
ied greatly from the smallest with a total of 26 repairs
to the largest with 681 PAA repairs. Overall. 338 had a pos-
terior surgical approach and 1089 had a medial repair.
The reports were all recently published, the oldest being
published in 2007.

Study characteristics

The study characteristics and methodologic assessment
(NOS scores) are outlined in Table |. The seven papers
ranged from that awarded six stars to those awarded
nine stars: hence, there was variation in the quality of
studies with associated variations in risk of bias, those of
poorer methodologic quality being more likely to pre-
sent skewed or biased results.

In one study. the patients in the two groups were
case matched in terms of demographics, aneurysm
morphology, and distal runoff to reduce the variation be-
tween the groups and to attempt to ensure that the type
of repair was the only variable." However, this was done
retros?pec.tively, and the type of repair was still at the sur-
geon’'s discretion. In the rest of the studies. where re-
ported. the demographics were similar between the
gfwlps but not specifically matched. This information is
ir:szageg;:;ax:bs IFand III. In terms of age, the patients

re well matched. The male preponder-

anc intai [
€ was also maintained across all studies in which it

was reported. Major cardi i
: lovascular risk factors were
also reported in s;

milar rates acr ; & dis:
played in Table |, oss the studies, as is

The symptoms of t

repair and

he patients operated on were re-
: In most of the papers, the posterior
the symptg:\g lilhrepair 9roups were similar in terms of
were difference €Y presented with; however. there
of acute i S_Gmong the studies. For example, rates
paper h 'schemia ranged from 0% to 30%.5"' One
with mg:?nf::\ut:h higl:-er rates of acute presentatiqn-
group.’ Anorr. P OSterior group and 679% in the medial

» Another study hag just 13§6 in the posterior
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Table I. Study characteristics for the selected papers

T |
Author Country  NOS score Studytype __Total patients med:; ot Med!a;: =
‘ Kropman," 2007 Netherlands 9 Observational retrospective 66 8 n
Zaraca® 2010 Italy 7 Obsérvational ré.trosp.ecti\;e 49 30 621
|Ran.”? 2007 Sweden 6 Observational retrospective 681 g a0
Mazzaccaro® 2015  Italy 8 Observational ret}'ospéctive 77 = 29
 Bisdas.” 2010 Cermany i Observational retrospective 58 22 12
Bracale.’” 201 Italy 9 Obsérvational retrospective 26 L 34
Cervin'™ 2015 Sweden 8 Observational retrospective 470 121 9

NOS. Nt_e_w;a_s_tlg-o_gtawa Scale,

of study participants

by Ao ) ‘\.:\-*::-- TR ] A : B A
Auhor  Ageyears  Male sex % disesse,% Hypertensi noking. % € ipdes

|Kropman'2007 65+ 9vs65:10  94°  30vs30  45vs48 SO 2 s s 30V 24
Zaraca® 2010 663vs694 97 29vs36  47vs55  50vs55  21vs18 42 vs 55

[Ran22007  NR NR NR NR DR R NR s e NR
Mazzaccaro® 2015 647 vs 751 99° 23vs20  56vs53  84vs59  26vsi2  26vs24

[Bisdas™ 2010 59 (49-84)° B 80° SR CETERITES 66°
Bracale' 201 69.93 vs 69.25 NR 43vs17  79vs67  86vsS8 14 vs O 57 vs 17

ICenin}* 2015 T NR NR . ieanNR e e RRNR e NRA NR

{ NR. Not reported. ;

iﬁw as posterior vs medial approach unless otherwise stated, ;

4 figure is combined for the two groups as they are not presented separately,

Table lll. Popliteal artery aneurysm (PAA) diameter and presenting symptoms of the study participants

jAuthor ~ Dlameter, mm  Asymptomatic, %  Acute Ischemla, %  ch ‘Tﬂgéﬁ?ﬁiﬁ?ﬁﬁiﬁérifeﬁmﬁﬁﬁﬂ#’ﬂ

[Kropman' 2007 ~ 32%10vs32+10 36vs39 21w SRR Al Vs 42 73vs73
Zaraca 2000 LRl R 302, 529 89V 0w e i i A AS e R R a e 27 e e w6

[Ran22007 30vs30 BNR G  A 20y 20 TR 80v7l T e3vse0
Mazzaccaro®2015 28 =10 AT Sesii2l \s 26 26 vs 20 g 9vs35

[Bidagaoi s N, S SRR R i
Bracale."® 2011 287vs 351 o GRS IGEREEE RS 3E Vs '6) g 0 vs 17

{Cenvin®205 ~ NR 66vs47 20y 32 LA ST =R

e e e vs 21 83 vs 90

| NR. Not reported. e e orach ndess athendBeibce IR AN St

fDlsplaﬁdas

| *The figure s provided for the whole study group as it is not provided for the two groups separately, -

group treated in an acute setting but 45% in the
medial group.'® ; :

The use of preoperative or perioperative thro_mbolysns
was not consistently reported by the papers, so it cannot
be commented on any further in this review, but it was
an adjunctive treatment used by some a“th°f5_ to
improve acute symptoms before definitive surgical
Management.

In each paper, the surgeon used either a venous or
prosthetic graft for the repair, the rates of which were
consistently reported in papers. Rates of venous graft
use ranged from 9% to 90%. One paper had particularly
low use of a venous conduit, with only 9% in the posterior

rou :

gers phzgdrzf:: mfthe Medial group® The other six pa-

and 90% ang agpevainzus conduit use between 50%
€d to be

the two groups in each study well matched between

Early Ooutcomes

Outcome in ﬁve papNErve damage was a reported

157 posterior PAA reers; the total population comprised

ai 5 : 1516
There were 4 total op; s:i and 119 medial repairs.t""*"*

Stertvedey GRS TR o
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Odds Ratio
o Pesterior approach  Medkal aporoac 95% C1

Kropman 0 5 L

Blsdas 0 ] 392%  03210.01,8.29
Zoraca 2 » 0 29 Not estimable 2010
Bra Cale - 3 0 11 19.0% 158[0.07,35.25 2010
Mazzaccaro . 14 0 12 128% 278[0.10,74.70) 2011

3 1 34 200% 079[0.05 13.04] 2015
Total (95% C1) e
Total events . 119 100.0%  1.01([0.24,4.20] . :
Heterogenetty. Chi*= 0.95, df= 3 (P = 0.91): s + 1 10 100
Test for overall eflect Z= 001 (P = 0.93) kFso% 001 qurf-;o st approach Favours med approach
4 Nerve damage
Posterior approach  Medial approach Odds Ratio Odds Il?;* &
StadyorSubgroup _ Events _ Total Events  Total Weight M. Fixed 95%Cl_Yem "}‘-_;"‘:"-__l—_

Kropman 7 3 7 33 338% 1.00[0.31,3.26) 2007

Zaraca 3 38 3 11 262% 023[0.04,1.35 2010 '

Bra Cale 4 1 1 12 47% 4.40[0.42 46.26) 2011

Mazzaccaro 6 4 8 34 353% 0.76[0.22, 2600 2015 —

Total (85% C1) 128 90 100.0%  0.870.43, 1.77] -

Total events 20 17 : :
Heterogenelty: Ch*=4.11,dr= 3 (P = 0.25); P= 27% bor oh 10 100
TR SN I 0" 2 .11 " Favours post approach Favours med approach

b  30-day complications
Posterior approach  Medial approach Risk Difference Risk DiiTerence
_ Study or Subgroup Events Total Events  Total Weight M-H, Fxed, 95%C1 Year M-H, Fixed, 95% C1

Kropman 0 33 0 33 107% 0.00}0.06,0.06 2007 —+

Zaraca 1 38 1 1 55% -006F0.24,011] 2010 ———

Bisdas 0 29 0 29 94% 0.00[0.06,0.06 2010 -

Bra Cale 0 14 0 12 42% 000(0.14,0.14) 2011 ko

Mazzaccaro 0 43 0 34 123% 0.00}0.05,005 2015 -+

Cervin 0 1 8 348 58.0% -0.02F0.04,-0.00) 2015

Total (35% CO) e 468 100.0% -0.02(-0.04,0.00)

Total events 1 8 -

Haterogensity. Chi*= 1.72, df=§ (P = 0.89); "= 0% L 3 ‘ .
Test for overall effect Z = 1.68 (P = 0.09) 0.5 1

1
Favours post approach Favours med. approach

c 30-day limb loss
Posterior approach  Medial approach Risk Differ ance

- Events __ Totasl Evenis _ Total %A Yo

S m 0 588 621 30.1% -0.01}0.00,0.08 2007
2 13 33 33 91% -008}0.16,0.04 2007

g » 20 29 28 0% 00010.06,006 2010
i Eai 14 14 12 12 35% 00010.14,0.14 2011
o 118 121 340 349 494% 0.00(0.03,003 2015
e 257 1044 100.0% -001(.0.04,002
Total events 982

246
Heterogenaity: Ch*= 1.59,dr= 4 (P = 0.81);F=0%
Test for overall efect Z=0.60 (P =055

d  30-day primary patency

. 08 0.5
avours med, Pproach Favours post ;lporoach

Fig 2. a-}, Individual forest plot for each treatment effect. Forest plots of

differences (RDs). the horizontal lines represent the 95% config

the pooled OR. M-H. Mantel-Haenszel test.

approach group. There was no statistical difference in the

pproach for popliteal artery aneurysm (PAA) repair. The solid squares dec o nparison of

(20 posterior an

two groups (OR, 1.01; 95% Cl. 0.24-4.20). The study het-  was 128

erogeneity calculated was low at F = 0%. o Proaches,
Thirty-day complications. Thirty day complications fections 5

Wwere reported in four studies with a total of 37 events PNeumon

S

ence intervals

canne

posterior vs medial
€ odds ratios (ORs) or risk
and the diamond denotes

note th
(Cls),

d 17 medial)snisie

Posteri The total population
These o, 2PProaches 5

nd 90 medial ap-
events ra : 2
nd hematomas Nged from surgical wound in
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Posterior approach  Medial apgroach Risk Risk Diffesence
33 ) 3 33 132% 00040.06,006] 2007
:::::m ‘;; Q 32 34 151%  001(009,011) 2015
121 325 349 717%  0.06[0.03,009 2015
Total (95% CT) 197 416 100.0%
Total svents 194 290 s
Heterogenelly Ch*= 374, df= 2 (P=0.15).P= 48% — + 0 0:5 ‘1‘
Test for overall effect Z= 315 (P = 0.002) A Fm;ol:l.':td approach Favours post approach
@ 30-day secondary patency
Posterior approach  Medial approach Odds Ratie Ot
_StudyorSubprowp  Bvents  Total Fvents  Total 5%l Year M-H, Fued, 95% C1
Kropman 22 k] 23 33 206% 0.87 [0.31, 2.45] 2007 q_—_
Rawn a7 60 497 621 510%  0.90(0.47,1.72) 2007 :
Bisdas 2 29 15 29 97%  293[0.96,899) 2010 1 S
Zaraca 2 38 2 11 13% 2400(412,139.90] 2010 >
Bra Cale 1" 1 10 12 1.0% 690[0.30,159.26] 2011 .
Wazzaccaro 17 43 9 34 163%  1.82[0.66,4.82) 2015 ]
Total (95% C 217 TAD 100.0% 1.61[1.06, 2.47] ®
Total events 154 556
Heterogenelty. Ch* = 15.46, df = 5 (P = 0.009). = 63% ™ o 0 100
Tesl for overall eflect 2= 2.25 (P=0.02) " Favours med. approach Favours post approach
f Long-term primary patency

Posterior approach  Medial approsch Odds Ratie Odds Ratle

Study or Subgroup Events Totsl  Everts  Total Weight M-H, Fixed 95%CI Year MH 5% Ql

Kropman 30 k] 30 33 196% 1.0000.19,5.36 2007 e ——

Zaraca a7 38 '] 11 26% 6.22(067,101.03 2010 5
Bisdas 2 by ] 26 29 450% 0.36[0.08,1.57) 2010 —_—

Mazzaccaro ri 43 n 4 20% 353N.37.9900 2015 —_—-—

Total (95% C)) 143 107 100.0% 1.73[0.91,330) agfise

Total events 118 T8

Helerogeneily. Chi*=8.42,df= 3 (P= 0.04), F=84% 'W + + i
Test for overall effect Z= 167 (P=0.10) 01 10 100

g Long-term secondary patency

Favours med. approach Favours post approsch

Posterior approach  Medial approach Odds Ratie e
of Evarts Totsl Evenis  Total %0 Yemr
g n 24 17 174 56.2% 5361222358 2007 A%%.r
13 13 n 33 11.0% 53200.25,11513 2007
MK“'""."' 28 3 1 " Not estimable 2010 *
iaden b 29 28 29 230% 1.00[0.06 1679 2010
Bra Cale 14 14 " 12 90.8% 37910.14,101.83 2011
Total (95% C) 138 259 100.0% 4.20(1.40, 12,60
Total s 135 198 ‘
Heterogenelty: ChP'= 1.12, df= 3 (P = 0.77); F= 0% T :
Test for overall effect Z= 2.56 (P=0.01) o 01 .

h Aneurysm exclusion
Fig 2. Continued.

difference identified between the two groups (OR. 0.87;
95% CI, 0.43-1.77: P = .70). The between-study heteroge-
neity was low at £ = 27%. _

Thirty-day limb loss. Thirty-day limb loss was reported
by six studies with a total population of 2786ﬁ?;fserior ap-
Proaches and 468 medial approaches.” : '_l'hese
studies had a total of 10 instances of amputation, 9in the

Favours 10 100
med. approach Favours POSL approach

- =0.04 to
was low at 2 _ 0%00

Thirty-day pat

Was reporteq b;ncy rate. Thi

' P=.09) The study heterogeneity

nty-day primary patency
-~ The total population
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Testfor overall effect Z= 2.56 (P = 0.010)
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Vo‘ume [ K Number m
Posterior approach  Medial approach Odds Ratie
Odds Ratio
of Eventx Total Everts  Total 5% Year Fixed, 95% CI —
—lgG—
:::mlﬂ : EX] 6 33 331% 0.290.05,1.56) 2007
i : 60 8 821 89% 0600.031046 2007 P
29 1" 29 580% 0.1900.05,0.77] 2010

Total (5% CY) 7] 683 100.0% e e

Total events 5 25 SR e . ’

Hetsrogenelty: Chi*= 0.54, af = 2 (P = 0.76); P= 0% — : 10 100

0.01 proach Favours med approach

i Reoperation

0.1
Favours post ap|

Posterior approach  Medial approach Odds Ratio g
_SudyorSubgroup  Events  Total  Everts  Total Weight M. Fued 95% C1_Yeas MK, Fixed, 5% O
Kropman 1 kK| 0 33 49% 309[0.1278.70) 2007
Zaraca 1 38 1 11 155% 027 0.02,4.71] 2010
Bisdas 0 2 3 20 353% 013)0.01,260 2010 e
Bra Cale 0 " 1 12 160% 026[0.01,712) 2011 &
Mazzaccaro 0 43 2 M 203% 04510.01,327 2015 & =
Total (95% C) 157 119 100.0%  @32{0.10, 1.10] g
Total events 2 7 - N .
Heterogenelty Chi*= 2.50, af = 4 (P = 0.64), "= 0% bor o1 10 100

Test for overall effect Z=1.81 (P=0.07)
J Limbloss
Fig 2. Continued.

analyzed was 246 posterior approaches and 1044 medial
approaches. Overall analysis of the data retrieved
showed no difference between posterior and medial
repair with an RD of —0.01 (95% ClI. —0.04 to 0.02; P=.55).
Between-study heterogeneity was low at P = 0%.

Considering 30-day secondary patency. three studies
reported this outcome with a total population of 197 pos-
terior and 416 medial repairs.®"'* The calculated RD was
0.05 (95% CI, 0.02-0.07), suggesting superiority of the
posterior approach with P = .002. A low between-study
heterogeneity was found (P = 46%).

Late outcomes .
Long-term primary patency. Long-term primary
patency was reported by six studies at'the end of the
defined study period.>"13'5'¢ The duration of follow-up
ranged from 46 to 96 months, reported as the mean
follow-up. The total analyzed population Fomprlsed 217
posterior repairs and 740 mediallrepalrs. Long-term
patency was superior in the posterior approacr? group
(OR, 161: 95% Cl, 1.06-2.43). Study heterogeneity was
moderate at # = 68%.

Long-term secondary patency was an outcome re-
ported in four studies.®">'® It also appeered to-fa\,:or
the posterior approach; however. no statistical signifi-
cance was reached (OR, 1.73; 95% Cl. 0.91-3.30: P = .10),
Study heterogeneity was moderate at P = (:.34%.

Aneurysm exclusion. Aneurysm exclusion was re-
ported by five papers."*'>'® The population included
138 posterior approaches and 107 medial approaches,
Exclusion was not achieved in 3 posterior approaches
compared with 61 medial approaches. The superiority of
the posterior approach was confirmed on statistical

Favours post. approach Favours med. approach

analysis (OR. 4.20; 95% ClI. 1.40-12.60; P = .01). with low
study heterogeneity at # = 0%.

Reoperation. Reoperation was reported in three
studies with a total of 30 events from a population of
122 posterior and 683 medial repairs.""® Five of these
were in the posterior approach group and 25 in the
medial group. With forest plot analysis, this was statisti-
cally significant, favoring the posterior approach (OR.
0.26: 95% CI, 0.09-072: P = 01). Overall, a low study
heterogeneity was identified with 12 = 09%.

Limb loss. Limb loss at the study end point was re-
ported é‘:l g\;e papers. 157 posterior repairs and 119 medial
repairs.”"">'>'® There were a total of nine am i

‘ putations,
two in the posterior approach group and seven in the
medial approach group. The statistical analysis failed to
reach significance with P = 07 (OR, 0.32; 95% Cl, 010-110:
P = 07), with low heterogeneity at 2 ~_-‘096. '
Sensitivity analysis

To check whether individ
overall results, the analy
each study one at 3 ti
IN outcomes were ide

ual studies unduly influenced
Ses were repeated excluding
n:_t:. The following discrepancies
for 30-g Ntified: the significant difference
of Cervina imgw:sw Patency was lost when the study
in long-term prim fémoved: the significant difference
of Zaraca et al'e \:{W Patency was lost when the study
term secondary :s rémoved:; the difference in long-
study of Bisqas e’:*;l?sncy became significant when the
ference in aneurysm Was excluded: the significant dif-
of Ravn et g)'2 was exclusion was lost when the study
ence in reoperatio ®Moved: and the significant differ-
et al™® was o N was lost when the study of Bisdas
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analyses were repeated excluding the study of Ravn
et al/2 which achieved the lowest methodologic quality
score on the NOS: when this study was removed, the
difference in aneurysm exclusion was lost, whereas the
rest of the outcomes were not affected.

DISCUSSION

summary of maiq results. Surgical repair of PAAs has
been dpcumented in thg literature since early surgeons
recognized the devastating consequences of not treat-
ing them.? With open surgical repair, good results have
been obtained with both medial and posterior ap-
proaches. Unfortunately, because of the relative infre-
quency. high-level evidence regarding which approach is
best is still needed. On literature review, both appear to
have their merits and unique risks.

The posterior approach requires the patient to be posi-
tioned prone on the operating table®; this can provide
the anesthetic team with some challenges. but it is usu-
ally technically possible with the usual efforts to protect
the patient. The posterior approach becomes difficult if
the aneurysm is extending outside of the popliteal fossa
and may not be selected if this is the case. Access to suit-
able conduit for bypass can be an issue if the short saphe-
nous vein is not suitable, as a separate incision for long
saphenous vein harvest would be necessary.? the alterna-
tive being to accept the slightly inferior patency of a pros-
thetic graft, although some authors have published
excellent patency rates using inlay prosthetic grafts with
posterior repair.”? The final issue is the risk of nerve dam-
age. usually of the tibial or peroneal nerve, which can
cause long-term neurologic deficit and disability.?

With medial repair, good access to healthy proximal
and distal artery is ensured, but reported issues involve
continued sac expansion?™’ This is said to happen
through patent side branches that are not identified at
the time of surgery. causing sac expansion and leading
to either rupture or symptoms from the mass effect on
adjacent structures.” These complications are usually se-
vere enough to require further intervention.'? _

This review identified seven papers directly comparing
the results of posterior and medial open surgical repair.
The numbers in each study are generally small, limiting
the power of the analysis. The largest study had 681 for
comparison, the next largest had 470, but most had
fewer than 100 cases in total. These were all observa-
tional studies, none of which were prospective or
fandomized.

Our results indicate that overall. more medial repairs
are performed than posterior repairs. The reasons for
this are unclear but could be anatomy based or surgeon

Preference based. It is perceivable that surgeons are less
familiar with a posterior approach to PAAs and so may
Ot for mediial repair more frequently.®

The meta-analysis of early outcomes included five
domains, and overall assessed posterior repair was

Journal of Vascular Surgery
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pair in four areas: nerve damage,
0-day limb loss. and 30-day pr.
air was SuUperior in one

equivalent to medial re
30-day complications. 3

mary patency. Posterior rep i
domain, that of 30-day secondary patency. Within this

subgroup, the important domain of nerve d.:amage was
analyzed, as it is said to be more frequent in posterior
repair, but no difference was found between the two
approaches in the current review. Postoperative compli-
cation rates were low. with an overall rate of 179, and
showed no difference between the two coh_orts,

Considering late outcomes, posterior repair was supe-
rior in four of five domains. These were long-term primary
patency. aneurysm exclusion. limb loss, and reoperation,
However, no difference was seen in terms of long-term
secondary patency between the two groups. Length of
follow-up was a number of years in each reporting paper,
therefore of an adequate duration.

Overall completeness and applicability of evidence. The
study participants were retrospectively enrolled within
a time frame and so were not preselected. However. it is
unclear whether authors of selected studies excluded pa-
tients who were considered unfit for surgical intervention
because of advanced age, comorbidity, or frailty.

Studies varied in the completeness of the data they
delivered: in none of the meta-analyzed aspects were all
seven papers data represented, The absence of data from
some studies does decrease the power of the analysis.

Within each study, information was not provided on the
numbers of surgeons performing the repairs. The likeli-
hood is that each study contained a number of different
surgeons with varying levels of experience at each tech-
nique. In no paper was the skill of the operator controlled
for. introducing a further aspect of bias on the results.

The relationship between the type of graft and the over-
all outcomes has been well documented in previous
publications, with venous conduit usually bei L
ered superior to prosthetic in i et g, st
and reducing risk of Iimt;n |'mpz§f’1‘1':?9 g i (o
analysis, the main study outco e Y (LS
linked to the type of conduit kil _“Cft consistent{y
not possible. However and so statistical analysis is

. rates of venous graft use were

Papers, rates >64% were seen in

rior and medial repajrs 1416
rates with medial repairs
have been expected byt ,
very low rates of
35% media|

SO improved patency might
vein gr:;: ® not found. One study had
Inferior pat = 9% posterior and
€NCy rates with medial repair

g:: :o the longer bypase Olf’;;znou; conduit could be
-to-side rer flow d ics in an
lated effect\z :::?d‘to'e“d bypass.®'s Af,';ﬂf ::;:::
9raft. leading to peygey moT2O9eNCity in a shorter
Patency rates may pe ter patency rates'” Long-term
coagulation regim affecteq by the Postoperative anti-

o s
Instigated. One Paper detailed the
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use of warfarin in all patients without a specific contrain-
dication after PAA repair.'® Another commented on the
use of aspirin postoperatively," but the rest failed to
report the chosen method of anticoagulation employed

postoperatively. This introduces a further potential area
of bias in the results.

The indications for operation were similar in all studies,
being either diameter >20 mm or symptomatic aneu-
rysm; however, the relative numbers of asymptomatic
to symptomatic patients varied among studies. This is
of relevance as the symptoms of the patient at the
time of the procedure have great bearing on the long-
term outcomes."** It is generally accepted that patients
with acute ischemia at presentation have inferior out-
comes to those who are asymptomatic from their
PAAs.5" This is mostly due to the reduction in numbers
of runoff vessels that has occurred secondary to the
PAA, leading to the symptom and making any repair
more likely to fail, with implications on patency rates
and limb salvage rates'?® Furthermore, those with
chronic ischemia see better outcomes than those with
acute ischemia® Therefore, the relative numbers of
each in each study matters with respect to its published
outcomes. There was a large variation in the numbers
with each presentation in each study. Five papers had
rates of acute ischemia of <30%°"'; the final two had
large differences in the rates of acute ischemia in trTe
two groups. Both had more acutely ischemic limbs in
the medial group. and both contributed data consis-
tently to the long-term outcomes: this could h§ve
contributed to poorer outcomes in this group. The wide
variation in the symptoms of the enrolled participants
is a likely source of bias in the results. -

In all studies. the selection of type of repair was at the
discretion of the surgeons and may have been influenced
by their experience in the two methods. It may also have
been dictated by patient—related factors, such as ane.u-
rysm length. The percentage of aneurysms that are suit-
able for posterior repair has been reported at bEtween
109% and 40%5"'2 with one author s;;nggesftlng that it
could be 54%'° and another up to 789.6' Inevitably. a pro-

portion of aneurysms will be unsuitable for posterior
repair because of proximal extent of the.aneuq'rsrn. In
our analysis, only one study controlled for this. albeit retro-
spectively, and excluded aneurysms that could not be
repaired by both methods. s0 eliminating the effe;:t that
the length of bypass may have had on the results.

Quality of the evidence. The studies were all level II_I ev-
idence, from observational studies only. No randomized
controlled trials were identified. In only one study were
Patients in each group matched in terms of demo-
9raphics and anatomic factors of the repair. On the NOS
scoring system, all papers scored in excess of six stars,

Potential biases in the review process. The ‘gray litera-
ture” including conference proceedings. dissertations

and theses, and Google Scholar. was not Searcheq
Furthermore, the methodologic quality of the selectoy
studies was assessed by a single author (A.P.). None o
the parameters reviewed included all papers,. reducin

the numbers analyzed and therefore the statistica| p,,

wer of the arguments.

Agreements and disagreements v\-rith otl:ner studies or
reviews. This is the only review article written to date
comparing posterior and medial‘ surgical repair of
PAAs; one of the papers in the review had called for 3
meta-analysis to increase the power of its s.tu'dy_'s

In comparing these two methods of repair. it is impor-
tant to take all factors into consideration. Primary graft
patency rates in the long term were superior in this
analysis with posterior repair. Posterior repair has been
seen to offer acceptable rates of limb salvage and graft
patency in two previous studies.””” Furthermore, other
groups have found that the posterior inlay technique
gave improved rates of primary patency compared
with the medial, ligation and bypass technique.**

The main reported drawback of posterior repair, nerve
damage. was not statistically different in this analysis be-
tween medial and posterior repair.

The significant drawback of medial repair. continued
sac expansion, has been seen to still be a contributing
problem that can be mitigated by posterior repair.”

CONCLUSIONS

Implications for clinical practice and future
research. It is clear that not all PAAs will be suitable for
the po.sterior approach and that in some cases. operator
expertise and willingness to position the patient prone
may prove barriers to the use of this technique. However.
the posterior approach should be considered the
preferred surgical approach for PAAs not extending
above the adductor hiatus because of the superior rates
of patency in the long term and minimal short-term

complications. Vascular s s :
Pecialists sh i in
the use of the posterior ould be trained

cal repair.
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