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njury to the popliteal artery can occur during knee surgery, which po-
ses a major clinical problem as such injuries can lead to amputation.1 In
addition, aneurysms of the popliteal artery are the most common type

of peripheral arterial aneurysm.2 The soleus muscle flaps and posterior tib-
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AABBSS  TTRRAACCTT    OObbjjeeccttiivvee::  To clarify the anatomy of the popliteal artery and to determine key varia-
tions in the bifurcation patterns of the popliteal artery. MMaatteerriiaall  aanndd  MMeetthhooddss::  The popliteal fossae
of 28 (12 right and 16 left) fixed lower extremities were carefully dissected, and the arterial pattern
from the distal edge of the adductor hiatus (AH) to the proximal portion of each leg was docu-
mented. A digital caliper was used to measure the arterial length. The transverse plane between the
distal edges of the femoral condyles (FCs), which is easily located, was used as reference. RReessuullttss::
The mean length of the popliteal artery (PA) from the AH to the FCs was 9.26 ± 1.63 cm on the right
side and 10.08 ± 2.12 cm on the left side, while the mean distance from the FCs to the site of bi-
furcation into the anterior and posterior tibial arteries was 7.20 ± 1.98 cm on the right side and 6.69
± 1.15 cm on the left. The average arterial length from the level of the FCs to the site of origin of
the peroneal artery was 10.01 ± 1.78 cm on the right side and 9.18 ± 1.07 cm on the left side, and
the PA/extremity ratio was 0.21 ± 0.04 on the right side and 0.22 ± 0.04 on the left. Variable pat-
terns of adult popliteal artery termination were observed. CCoonncclluussiioonn::  The data presented here can
help reduce the complication rate and improve the success rate of both urgent and elective vascu-
lar procedures, which often require exposure of the popliteal artery. 
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ÖÖZZEETT  AAmmaaçç:: A. pop li te a ana to mi si ni ve dal lan ma ya pı sın da ki önem li fark lı lık la rı or ta ya koy mak.
GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  28 (12 sağ, 16 sol) fikse edil miş alt eks tre mi te de fos sa pop li te a dis sek si yo nu ya -
pıl dı ve hi a tus ad duc to ri us ’un (AH) dis tal bö lü mü ile ba ca ğın prok si mal bö lü mü ara sın da ki ar te ri -
yel ya pı lan ma in ce len di. Ar ter uzun luk la rı nı ölç mek için di ji tal bir kum pas kul la nıl dı. Fe mur ’un
cond ylus me di a lis ve cond ylus la te ra lis ’i ni bir leş ti ren trans vers düz lem (FC) re fe rans ola rak kul la -
nıl dı. BBuull  gguu  llaarr::  AH ile FC ara sın da or ta la ma a. pop li te a uzun lu ğu sağ ta raf ta 9.26 ± 1.63 cm, sol ta -
raf ta 10.08 ± 2.12 cm ola rak öl çül dü. FC hat tın dan a. ti bi a lis an te ri or ve a. ti bi a lis pos te ri or ’un
dal lan ma böl ge si ne olan uzun luk sağ da 7.20 ± 1.98 cm, sol da 6.69 ± 1.15 cm ola rak öl çül dü. FC hat -
tın dan a. pe ro ne a’ nın ay rıl ma ye ri ne ka dar olan me sa fe sağ da 10.01 ± 1.78 cm, sol da 9.18 ± 1.07 cm
ola rak öl çül dü. A. pop li te a/eks tre mi te ora nı sağ ta raf ta 0.21 ± 0.04, sol ta raf ta 0.22 ± 0.04 ola rak he -
sap lan dı. A. pop li te a’ nın fark lı şekil ler de son la dı ğı göz len di. SSoo  nnuuçç  ::  El de et ti ği miz so nuç la rın a.
pop li te a’ yı il gi len di ren acil ve elek tif şart lar da ki cer ra hi gi ri şim ler de komp li kas yon la rın azal tıl ma -
sına ve ba şa rı ora nı nın art tı rıl ma sı na yar dım cı ola bi le ce ği dü şü nül dü. 
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i al fas ci o cu ta ne o us flaps can be used to co ver and
re cons truct soft tis su e de fects in the lo wer limbs;
ho we ver, pre o pe ra ti ve plan ning of fe mo ro dis tal
pop li te al and ti bi al ar te ri al re cons truc ti on or of (ot -
her) emer gency sur gi cal pro ce du res re qu i res ac cu -
ra te in for ma ti on re gar ding the co ur se of the
pop li te al ar tery and its branc hes.3,4 Thus, it is ne c-
es sary to cla rify the ana tomy of the pop li te al ar tery,
inc lu ding key va ri a ti ons in its bi fur ca ti on pat tern.

In clas si cal text bo oks, whi le the ori gin and
branc hes of the pop li te al ar tery are des cri bed with
the ir ad ja cent struc tu res, cle ar and de ta i led da ta re-
gar ding the branc hing pat terns and dis tan ces of the
ge ni cu lar and ot her branc hes are lac king.5 Se ve ral
stu di es ha ve exa mi ned the branc hing pat terns and
ana tomy of the pop li te al ar tery, with so me of them
using ra di og rams to clas sify and re la te va ri ant pat-
terns of the pop li te al ar tery.1-4,6-10 In so me ca da ve -
ric stu di es, only the branc hing pat tern was
in ves ti ga ted, whi le ot her stu di es used land marks to
des cri be the dis tan ces of the pop li te al ar tery branc -
hes from the ad duc tor hi a tus (AH) and the dis tan -
ce to the bi fur ca ti on.4,8,9 The pre fer red land marks
vary among dif fe rent stu di es and inc lu de “the tip
of the he ad of fi bu la ”, “a trans ver se pla ne thro ugh
the midd le of the kne e jo int at the le vel of the dis-
tal ed ge of the fe mo ral cond yles (FC)”, the “me di al
ti bi al pla te a u ”, and “the le vel of the me di al jo int li -
ne ”.4,7,9,11

The aim of this study was to des cri be the nor-
mal ana tomy and key va ri a ti ons in the bi fur ca ti on
pat tern of the pop li te al ar tery.

MA TE RI AL AND MET HODS

The pop li te al fos sa e of 28 (12 right and 16 left) lo -
wer ex tre mi ti es fi xed in 10% for ma lin we re in jec -
ted with co lo red la tex and ca re fully dis sec ted (in
so me re gi ons with the aid of a Ze iss OP MI 9-FC
sur gi cal mic ros co pe) and the ar te ri al pat tern from
the dis tal ed ge of the AH to the pro xi mal por ti on of
each leg was do cu men ted. A di gi tal ca li per with a
re so lu ti on of 0.01 mm was used to me a su re the ar-
te ri al length and ex ter nal di a me ter of the ar te ri es at
the ir ori gins and at dif fe rent le vels (BTS Di gi tal Ca -
li per 150 × 0.01 mm). The trans ver se pla ne at the

dis tal ed ge of the FC was used as a re fe ren ce sin ce
it can ea sily be lo ca ted from the sur fa ce in the lo -
wer ex tre mi ti es. Me an va lu es, ma xi mum and mi n-
i mum va lu es, and stan dard de vi a ti ons we re
cal cu la ted for all ca ses using SPSS for Win dows (re-
le a se 11.01). 

MMee  aa  ssuu  rreedd  lleennggtthhss  ooff  tthhee  ppoopp  llii  ttee  aall  aarr  tteerryy  iinncc  --
lluu  ddee

PA1: Pop li te al ar tery from the AH to the FC
(AH-FC);

PA2: Pop li te al ar tery from the FC to the si te
of bi fur ca ti on in to the an te ri or ti bi al ar tery and ti -
bi o pe ro ne al trunk (ter mi nal bi fur ca ti on po int,
TBP) (FC-TBP); and

FC-Pe A: Ar tery from the le vel of the FC to the
si te of ori gin of the pe ro ne al ar tery (Pe A).

TThhee  ssee  mmee  aa  ssuu  rree  mmeennttss  wwee  rree  aadd  ddeedd  ttoo  oobb  ttaa  iinn

PA (PA1 + PA2): The to tal length of the pop -
li te al ar tery from the AH to the TBP; and

AH-Pe A: The dis tan ce from the AH to the po -
int of ori gin of the Pe A.

TThhee  mmee  aann  ddii  aa  mmee  tteerrss  ooff  tthhee  ffooll  lloo  wwiinngg  aarr  ttee  rrii  eess
wwee  rree  mmee  aa  ssuu  rreedd::

DPA (AH): Pop li te al ar tery at the AH;

DPA (FC): Pop li te al ar tery at the le vel of FC;

DA TA: An te ri or ti bi al ar tery at its si te of ori-
gin;

DPTA: Pos te ri or ti bi al ar tery at its ori gin; and

DPe A: Pe ro ne al ar tery at its ori gin.

TThhee  ddiiss  ttaann  cceess  ooff  tthhee  ggee  nnii  ccuu  llaarr  aarr  ttee  rrii  eess  ffrroomm
tthhee  AAHH  wwee  rree  aall  ssoo  mmee  aa  ssuu  rreedd::

AH-SLGA: The dis tan ce from the AH to the
su pe ri or la te ral ge ni cu lar ar tery;

AH-SMGA: The dis tan ce from the AH to the
su pe ri or me di al ge ni cu lar ar tery;

AH-IL GA: The dis tan ce from the AH to the
in fe ri or la te ral ge ni cu lar ar tery;

AH-IM GA: The dis tan ce from the AH to the
in fe ri or me di al ge ni cu lar ar tery; and

AH-MGA: The dis tan ce from the AH to the
midd le ge ni cu lar ar tery.
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The dis tan ce bet we en the an te ri or su pe ri or ili -
ac spi ne and me di al mal le o lus (ASIS-MM) of each
lo wer limb lying pa ral lel to the me di an pla ne in the
su pi ne po si ti on was me a su red to cal cu la te the stan-
dar di zed PA/ASIS-MM ra ti o, which is re fer red to
as PA/ex tre mity. A di gi tal ca li per with a re so lu ti on
of 0.01 mm (BTS Di gi tal Ca li per 500 × 0.01 mm)
was used to me a su re ASIS-MM.

RE SULTS

Length and di a me ter me a su re ments we re ma de
for 28 lo wer ex tre mi ti es (12 right and 16 left). The
me an length of the pop li te al ar tery from the AH
to the FC was 9.26 ± 1.63 cm on the right si de and
10.08 ± 2.12 cm on the left si de and the me an dis-
tan ce from the FC to the si te of bi fur ca ti on in to
the an te ri or and pos te ri or ti bi al ar te ri es was 7.20
± 1.98 cm on the right si de and 6.69 ± 1.15 cm on

the left. The ave ra ge ar te ri al length from the FC
to the si te of ori gin of the pe ro ne al ar tery was
10.01 ± 1.78 cm on the right si de and 9.18 ± 1.07
cm on the left si de. The length ra ti o of the pop li -
te al ar tery to the to tal ex tre mity was 0.21 ± 0.04
on the right si de and 0.22 ± 0.04 on the left. The
ra ti o of the AH-Pe A to the to tal ex tre mity length
was 0.24 ± 0.04 on the right si de and 0.25 ± 0.04
on the left (Tab le 1). A com pre hen si ve list of our
re sults was shown in Tab le 1. Fi gu re 1 and 2 show
the de ta ils of the branc hing pat tern of the pop li -
te al ar tery.

No tably, we en co un te red one ca se of a tri-
fur ca ti on at the ter mi na ti on si te of the pop li te al
ar tery that di vi ded in to the an te ri or ti bi al, pos te-
ri or ti bi al, and pe ro ne al ar te ri es; the dis tan ce be-
t we en the AH and the tri fur ca ti on si te was 18.70
cm.

Right (n= 12) Left (n= 16) Overall (n= 28)
Min Max Mean SD Min Max Mean SD Min Max Mean SD

ASIS-MM 73.00 84.00 78.77 3.53 71.00 85.00 77.50 4.44 71.00 85.00 77.97 4.07

PA1: AH-FC 6.70 11.50 9.26 1.63 7.50 14.30 10.08 2.12 6.70 14.30 9.76 1.94

PA2: FC-TBP 4.30 10.10 7.20 1.98 5.30 9.20 6.69 1.15 4.30 10.10 6.90 1.51

FC-PeA 7.90 13.50 10.01 1.78 7.00 11.10 9.18 1.07 7.00 13.50 9.51 1.42

AH-SLGA 1.90 7.50 4.63 2.28 3.00 8.60 6.13 1.78 1.90 8.60 5.53 2.08

AH-SMGA 2.60 6.90 4.63 1.59 1.50 10.10 5.59 2.33 1.50 10.10 5.21 2.08

AH-MGA 3.80 10.30 8.17 2.62 2.60 11.10 7.27 2.92 2.60 11.10 7.63 2.74

AH-ILGA 6.50 12.90 10.46 2.74 5.40 13.80 9.92 2.66 5.40 13.80 10.14 2.63

AH-IMGA 7.00 12.60 10.49 2.53 5.10 14.60 10.24 2.97 5.10 14.60 10.34 2.72

AH-SAA 10.90 11.90 11.40 0.71 9.70 13.30 10.90 1.66 9.70 13.30 11.07 1.35

FC-ASLG 2.50 7.10 4.64 1.43 1.60 6.40 3.95 1.42 1.60 7.10 4.23 1.42

FC-ASMG 3.70 6.00 4.64 0.77 1.90 8.50 4.49 2.11 1.90 8.50 4.55 1.67

FC-AMG -.90 3.20 1.47 1.63 .20 7.40 3.08 2.42 -0.90 7.40 2.43 2.23

FC-AILG -4.60 1.50 -1.20 2.04 -3.30 2.20 0.17 1.78 -4.60 2.20 -0.38 1.96

FC-AIMG -4.10 1.10 -1.23 1.84 -1.70 2.40 -.06 1.27 -4.10 2.40 -0.55 1.60

FC-AAS -2.80 -0.40 -1.60 1.70 -1.60 4.40 0.96 2.55 -2.80 4.40 0.12 2.50

DPA(AH) 0.42 0.73 0.58 0.12 0.48 0.80 0.63 0.09 0.42 0.80 0.61 0.10

DPA (FC) 0.33 0.64 0.50 0.12 0.42 0.68 0.53 0.07 0.33 0.68 0.52 0.09

DATA 0.20 0.47 0.35 0.10 0.22 0.48 0.37 0.09 0.20 0.48 0.36 0.09

DPTA 0.33 0.52 0.41 0.07 0.24 0.54 0.40 0.09 0.24 0.54 0.40 0.08

DPeA 0.20 0.42 0.30 0.07 0.20 0.42 0.32 0.06 0.20 0.42 0.31 0.07

PA (PA1+PA2) 11.00 19.50 16.46 3.18 13.20 22.10 16.78 2.85 11.00 22.10 16.65 2.91

PA/Extremity 0.13 0.25 0.21 0.04 0.16 0.29 0.22 0.04 0.13 0.29 0.21 0.04

PA-AH/TBP .93 1.61 1.34 0.27 1.17 2.16 1.52 0.30 0.93 2.16 1.45 0.30

AH-PeA 14.70 22.90 19.28 2.95 14.50 24.00 19.26 2.83 14.50 24.00 19.27 2.80

AH-PeA/ Extremity 0.18 0.29 0.24 0.04 0.17 0.31 0.25 0.04 0.17 0.31 0.25 0.04

TABLE 1: Measurements of the popliteal artery (cm)
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In ad di ti on, one of the pop li te al ar te ri es we
dis sec ted bi fur ca ted in to its ter mi nal branc hes 4.3
cm be low the le vel of the FC, and may be con si de -
red a high ta ke off pop li te al ar tery. 

No ne of the pop li te al ar te ri es we dis sec ted co -
ur sed de ep to the pop li te us musc le.

DIS CUS SI ON

Our re sults we re con sis tently smaller than tho se of
Cross et al, which may be at tri bu ted to ra ci al or in-
di vi du al morp ho lo gi cal dif fe ren ces (Tab le 2).9 In-
de ed, Cross et al ne it her inc lu ded that type of
in for ma ti on in the ir study nor re por ted the lengths
of the lo wer ex tre mi ti es used.9 To eli mi na te dif fe -

ren ces ari sing from in di vi du al fe a tu res, we me a su -
red the SI AS-MM dis tan ce and cal cu la ted the afo -
re men ti o ned ra ti os. 

Alt ho ugh our land marks we re dif fe rent from
tho se used by Schme i ser et al, the va lu es re cor ded
for SLGA, SMGA, IL GA, and IM GA we re si mi lar.
The dif fe ren ces in MGA and SA A we re li kely du e
to the high va ri a ti on ra te of the se struc tu res.11

Alt ho ugh our analy sis dif fe red con si de rably
from tho se of Ra ve en dran and Ku ma ga ra and To -
bin in terms of the ap pro xi ma te dis tan ce bet we en
land marks, the ave ra ge bi fur ca ti on dis tan ce of the
PA (TBP) and the Pe A dis tal to the fi bu lar he ad or
FC re por ted in our study we re com pa rab le.4,12

An eva lu a ti on of 147 ar te ri og rams by San ders
and Als ton re ve a led that the TBP of the pop li te al
ar tery was 6-8 cm in 91% of the limbs.6 Des pi te the
fact that our land mark was at the le vel of the FC

FIGURE 2: Genicular branching pattern of the popliteal artery with reference
to the FC.
FC: Transverse plane between the distal edges of the femoral condyles; AH: Adductor
hiatus; PA: Popliteal artery; SMGA: Superior medial genicular artery; SLGA: Superior lat-
eral genicular artery; ILGA: Inferior lateral genicular artery; IMGA: Inferior medial genic-
ular artery; MGA: Middle genicular artery; SAA: Sural arteries.

FIGURE 1: Overview of the popliteal artery and the TBP with reference to the FC.
TBP: Terminal bifurcation point; FC: Transverse plane between the distal edges of the
femoral condyles; AH: Adductor hiatus; PA: Popliteal artery; SMGA: Superior medial
genicular artery; SLGA: Superior lateral genicular artery; ILGA: Inferior lateral genicular
artery; IMGA: Inferior medial genicular artery; ATA: Anterior tibial artery; FA: Peroneal
artery; PTA: Posteror tibial artery 
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and pos sib le dif fe ren ces bet we en an gi og rap hic and
ca da ve ric stu di es de pen ding on the tech ni qu es
used, we be li e ve that our re sults (FC-TBP: 6.90 ±
1.51) are in ac cor dan ce with the irs (Tab le 1).

Alt ho ugh in clas si cal ana tomy text bo oks, the
ter mi nal branc hes of the pop li te al ar tery are shown
to be the an te ri or and pos te ri or ti bi al ar te ri es, the
usu al branc hing pat tern of the pop li te al ar tery was
de ter mi ned to be the an te ri or ti bi al ar tery (ATA)
and ti bi o pe ro ne al ar tery by Kim et al and Day and
Or me and the term ti bi o pe ro ne al ar tery has ga i ned
wi de ac cep tan ce in cli ni cal prac ti ce.2,5-7,13,14 Our ob-
ser va ti ons on the typi cal branc hing pat tern of the
pop li te al ar tery we re in ac cor dan ce with re sults ci -
ted in the li te ra tu re.2,7,14 Va ri o us land marks of a si -
mi lar na tu re ha ve be en used in se ve ral stu di es.2,4,7,14

To avo id con fu si on, we re li ed on an ea sily re cog ni -
zab le land mark that can be re a dily uti li zed in cli n-
i cal prac ti ce, the reby al lo wing the length of the

pop li te al ar tery and its branc hing po ints to be pro -
perly as ses sed du ring pre o pe ra ti ve plan ning. Alt -
ho ugh Bard sley and Stap le fo und no cor re la ti on
bet we en ti bi a length and the branc hing le vel of the
pop li te al ar tery, the ra ti os used in this study will
be use ful in pre o pe ra ti ve and in tra o pe ra ti ve plan-
ning for sur gery in the pop li te al re gi on.15 PA/ex -
tre mity and PA-AH/TBP are im por tant ra ti os to
con si der pri or to sur gery for in di vi du als with unu -
su al morp ho lo gi cal tra its. Me a su ring the lo wer ex-
tre mity may al so help pre dict the length of the
pop li te al ar tery and its branc hing po ints. 

Ac cor ding to the li te ra tu re, the di a me ter of
the pop li te al ar tery is re la ted to age, body si ze, and
sex, with ma les ha ving lar ger ar te ri es than fe ma -
les.16 Sand gren et al re por ted that the di a me ter of
the pop li te al ar tery was 6.71 ± 0.91 mm and 8.41 ±
1.61 mm, res pec ti vely, in men and wo men with ab-
do mi nal aor tic ane urysms.17 Alt ho ugh we did not
eva lu a te gen der dif fe ren ces in the cur rent study,
our re sults we re not in ac cor dan ce with the se fin -
dings (Tab le 1). Dif fe ren ces in the me a su re ment si -
tes or the pat ho lo gi cal con di ti on of the study gro up
may exp la in the dis cre pancy. 

Know led ge of the nor mal ana to mi cal cha rac -
te ris tics of the pop li te al ar tery and its re la ti ons hip
with the FC, which is an ea sily lo ca ted land mark,
can be use ful for ana to mists and sur ge ons per for -
ming pro ce du res in that re gi on. It is evi dent that
when a va ri a ti on is de tec ted, the stan dard ap pro -
ach may re qu i re mo di fi ca ti on. In ad di ti on, the da -
ta pre sen ted in this pa per may be help ful for the
pla ce ment of ret rac tors or in the use of os cil la ting
saws and os te o to mes du ring sur gery to pre vent
comp li ca ti ons.

Cross et al6 Our study
Mean SD Mean SD

PA1: AH-FC 14.0 2.1 9.76 1.94

PA2: FC-TBP 6.2 0.8 6.90 1.51

FC-PeA 9.1 1.9 9.51 1.42

DPA(AH) * 1.05* 0.22* 0.61 0.10

DPA (FC) 0.87 0.16 0.52 0.09

DATA 0.58 0.11 0.36 0.09

DPTA 0.47 0.01 0.40 0.08

DPeA 0.46 0.09 0.31 0.07

PA (PA1+PA2) 20.2 2.6 16.65 2.91

AH-PeA 23.1 3.3 19.27 2.80

TABLE 2: Comparison of the diameters and lengths 
of the popliteal artery (cm). 

*Popliteal-5 cm distal to AH.
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