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A Posteromedial Portal Allows Access to the
Posteromedial Knee, While a Posterolateral Portal
Risks Common Fibular Nerve Injury: A Cadaveric

Analysis

Kelsi Greenwood, B.Sc., M.Sc., Nkhensani Mogale, B.Med.Sc., B.Sc., M.Sc., Ph.D.,

Reinette Van Zyl, B.Sc., M.Sc., Natalie Keough, Ph.D., and
Erik Hohmann, M.B.B.S., F.R.C.S., F.R.C.S. (Tr&Orth), Ph.D., M.D.
Purpose: To investigate the safety and accessibility of direct posteriormedial and lateral portals into the knee.Methods: This
study was a controlled laboratory study that comprised a sample of 95 formalin-embalmed cadaveric knees and 9 fresh-
frozen knees. Cannulas were inserted into the knees, 16 mm from the vertical plane between the medial epicondyle of
the femur and the medial condyle of the tibia, and 8 (females) and 14 mm (males) from the vertical plane connecting the
lateral femoral epicondyle and lateral tibial condyle. Landmarks were identified in full extension, and cannula insertion was
completed with the formalin-embalmed knees in full extension and the fresh-frozen knees in 90 degrees of flexion. The
posterior aspects of the knees were dissected from superficial to deep to assess potential damage caused by the cannula
insertion.Results: The incidence of neurovascular damage was 9.6% (n¼ 10): 0.96% for the medial cannula and 8.7% for
the lateral cannula. The medial cannula damaged 1 small saphenous vein (SSV). The lateral cannula damaged 1 SSV, 7
common fibular nerves (CFNs), and both the CFN and lateral cutaneous sural nerve in 1 specimen. All incidences of damage
occurred in formalin-embalmed knees. The posterior horns of the menisci were accessible in all specimens. Conclusions: A
direct posterior portal into the knee with reference to the medial bony landmarks of the knee proved safe in 99% of the
cadaveric sample and allowed access to the posterior horn of the medial meniscus. A direct posterior portal with reference to
the lateral bony landmarks demonstrated a higher risk of neurovascular damage in the embalmed sample but no damage in
the fresh-frozen sample. Given the severe consequences of common fibular nerve injury, recommending this approach at
this stage is not advisable. Clinical Relevance: Direct posterior arthroscopy portals are understudied but may allow safe
visualization of the posterior knee compartments and may also assist to manage repair of ramp lesions and posterior
meniscus pathology.
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Arthroscopy, Sports Medicine, and Rehabilitatio
nee arthroscopy typically makes use of portals on
Kthe anterior, medial, and lateral aspects of the
knee.1,2 However, access to the posterior compartment
of the knee through these standard portals is chal-
lenging and may result in either poor visualization of
the posterior structures or difficulties to address pa-
thology.3-5 Anterior portal access has been reported to
allow limited instrument advancement4,5 and gaps in
visualization in the posteromedial corner of the joint
capsule/knee joint.3

“Arthroscraping” is the risk associated with anterior
portal use; the term describes the iatrogenic cartilage
damage caused by the advancement of the arthroscopic
device in the tight medial compartments.6 The poster-
omedial and posterolateral portals provide a potential
solution to the mobility and visualization issues pre-
sented by the anterior portals. However, these portals
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hold higher risk for iatrogenic nerve damage to the
structures that pass through the popliteal fossa.7,8

Inaccurate positioning of the posteromedial7 and
posterolateral portals poses risks of damage to the
saphenous nerve and the common fibular nerve,
respectively.8

The dense field of neurovascular structures situated in
the popliteal fossa forms a motive for surgeons to
overlook this aspect of the knee as a means of access
into the posterior compartment.9 However, a direct
posterior approach to the knee holds the potential to
eliminate the hurdles associated with the standard
portals described above. A direct posterior portal would
possibly reduce the complications associated with all-
inside devices for the treatment for posterior horn
meniscal tears.10 Other advantages include lowering
the incidence of iatrogenic cartilage damage due to the
navigation into the posterior compartment from stan-
dard anterior portals6 and increased visualization for
meniscal ramp lesion diagnosis.11 Recently, Greenwood
et al.12 have reported anatomic safe zones for direct
posterior portal placement into the knee.
The purpose of this study was to investigate the safety

and accessibility of direct posterior medial and lateral
portals into the knee. Our hypothesis was that both
portals would prove as a safe and clinically useful
approach to the posterior compartment of the knee.
Methods
This study was designed as a controlled laboratory

study. Formalin-embalmed cadavers were obtained
from the Department of Anatomy at the University of
Pretoria, South Africa. These specimens were donated
and used for the anatomy courses for medical and
dental students. The embalmed cadavers are used for
training and research and comply with all the re-
quirements set out in the National Health Act 63 of
2003. Fresh-frozen samples were procured from the
Global Anatomy Project LLC through Science Care, Inc.
The sample comprised 95 formalin-embalmed cadav-
eric (mean age, 69.2 years; range, 18-99 years; males,
n ¼ 53; females, n ¼ 42) and 9 fresh-frozen cadaveric
(mean age, 66.6 years; range, 60-91 years; males, n ¼ 5;
females, n ¼ 4) knees.
Specimens were included if they had no obvious

macroscopic damage with an intact knee capsule, no
signs of obvious trauma, previous surgery, other
obvious pathology, or fractures. Cadavers were
excluded if there were signs of previous vascular sur-
gery, pathology of the popliteal fossa, and any obvious
macroscopic visual signs of osteoarthritis with osteo-
phyte formation and/or loss of articular cartilage.
Specimens with Baker’s cysts, neurovascular damage in
the popliteal fossa, or surgery to the neurovascular
structures were also excluded from the sample.
The formalin-embalmed cadaveric knees were used to
confirm the accuracy of the Greenwood et al.12 safe
zones. Cannula insertion was performed in the prone
position and with the knees fully extended. This
approach was used to replicate the methodology
described by Greenwood et al.12 Once these safe zones
were confirmed as accurate, the safe zones were then
tested in a sample of 9 fresh-frozen knees. Portal
placement was performed in 90 degrees of flexion to
mimic a clinical setting and provide more clinically
translatable results more closely.

Technique of Portal Insertion
With the cadaver in a prone position and the knees in

full extension, the following landmarks were identified
and marked: the medial most points of the medial
epicondyle of the femur and medial condyle of the tibia
and the lateral most points of the lateral epicondyle of
the femur and lateral condyle of the tibia. On the
medial-lateral plane between the medial femoral epi-
condyle and tibial condyle, the point of the medial joint
line was pinned (Fig 1). Similar, the point of the lateral
joint line between the lateral femoral epicondyle and
tibial condyle was pinned (Fig 1). The portal positions
were based on published safe zones by Greenwood
et al.12 For the direct medial-lying posterior portal, a 6-
mm diameter twist-in cannula Arthrex Twist-In (AR-
6535TD) (Arthrex) was placed 16 mm lateral to point A
(Figure 2). For the direct lateral portal, the cannula was
placed 14 mm medial to point B in males and 8 mm
medial to point B in females (Fig 2). These locations
were marked, and a small vertical stab incision was
performed. The cannulas were then inserted with an
obturator through a small vertical incision on the
proximal-distal plane of the joint line. The same tech-
nique was used for the fresh-frozen sample. However,
the knee was flexed to 90 degrees. For both the
embalmed cadaver and fresh-frozen specimens, the
obturators were removed once the cannulas were in
position.

Outcome Measures
Once the cannulas were in position, the skin over the

posterior knee was reflected and the area around the
cannulas dissected to keep them in position. Dissection
occurred immediately after portal placement in the
formalin-embalmed cadavers, with the cadavers in the
full extension prone position. The popliteal neuro-
vascular structures were dissected from superficial to
deep, and a photograph, including a scale, was taken at
each level with the structures in their original positions.
Both the formalin-embalmed and fresh-frozen knees
remained in full extension. The neurovascular struc-
tures accounted for were the small saphenous vein,
medial cutaneous sural nerve, lateral cutaneous sural
nerve, tibial nerve, common fibular nerve, popliteal



Fig 1. Lateral view (right knee) of point B
in relation to cannula B. (Key: Black
pindlateral condyle of the tibia; yellow
pindpoint b; purple pindlateral epi-
condyle of the femur.)
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vein, and popliteal artery. Once all the structures were
identified and photographed, the cannulas were
removed. The plane of the portal placement was
examined for any neurovascular structures that may
have been damaged. The accessibility to the posterior
horns of the menisci was also assessed.
Measurements were taken using photographs and the

ImageJ software (National Institutes of Health). The
distance between the lateral edge of the medial cannula
and the medial edge of the small saphenous vein,
medial cutaneous sural nerve, lateral cutaneous sural
nerve, tibial nerve, popliteal vein, and popliteal artery
was recorded. The distance between the medial edge of
the lateral cannula and the lateral edge of the lateral
cutaneous sural nerve and common fibular nerve was
measured digitally using ImageJ software.

Statistical Analysis
Descriptive statistics were performed and reported

with 95% and 99% confidence intervals (CIs). Data
normality was assessed with the Shapiro-Wilk test and
visualization of the data spread. Categorical and count
variables were compared using the Fisher exact test.
Continuous variables were compared by means of
Student t tests. Statistical significance was set at P ¼ .01
and reported with 95% CIs. Statistical analyses were
performed using R and RStudio version 4.1.2 (R Core
Team, 2021).

Results

Damage to the Neurovascular Structures
Of the 104 cadaveric knees, there was a 9.6% rate

(n ¼ 10) of neurovascular structure damage due to the
placement position of the cannula. All the incidences of
damage were observed in the formalin-embalmed
sample. No damage was observed in the fresh-frozen
sample. Of the specimens that did not encounter
damage to a neurovascular structure, all showed access
to the posterior horn of the medial and lateral menisci
through the portal sites. The medial-lying cannula
damaged the small saphenous vein (SSV) in 1 male
specimen. The lateral-lying cannula damaged the SSV
in 1 male specimen, the common fibular nerve in 7
Fig 2. Posterior left knee with cannula A
and cannula B inserted into the direct
posterior portals on the medial and lateral
joint lines, respectively. The following bony
landmarks were pinned: medial epicondyle
of the femur (MEF), medial condyle of the
tibia (MCT), lateral epicondyle of the femur
(LEF), and lateral condyle of the tibia (LCT).



Table 1. Damaged Structure Count for the Medial and
Lateral-Lying Cannulas

Medial Lateral
P

Value 95% CI 99% CI

Damage 1 9 .019 0.002-0.77 0.0005-1.16
No damage 103 95

NOTE. Fisher exact test.
CI, confidence interval.
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specimens (3 female, 4 male) (6.7%), and both the
common fibular nerve and lateral cutaneous sural
nerve in 1 male specimen. The overall incidence of
damage by the medial-lying cannula was 0.96% (n ¼ 1)
compared to 8.7% (n ¼ 9) by the lateral-lying cannula
(P ¼ .019; 95% CI, 0.002-0.77) (Table 1). The popliteal
neurovascular bundle comprising the tibial nerve,
popliteal vein, and popliteal artery was not damaged by
a direct posterior cannula.

Measurements From the Medial-Lying Direct
Posterior Cannula
In the formalin-embalmed sample, the tibial nerve,

popliteal vein, and popliteal artery measured 25.53 �
9.37 mm, 25.61 � 8.7 mm, and 26.35 � 9.48 mm
lateral to the cannula, respectively. There was no sig-
nificant difference between the sexes (P > .1) for these
measurements. In the fresh-frozen sample, the tibial
nerve, popliteal vein, and popliteal artery measured
54.46 � 19.02 mm, 56.63 � 14.95 mm, and 49.24 �
19.4 mm lateral to the cannula, respectively (Table 2).
The superficial structuresdSSV and medial and lateral
cutaneous sural nervesdmeasured distances from the
cannulas as follows: SSV, 24.51 � 10.12 mm in the
formalin-embalmed knees and 51.45 � 16.63 mm in
the fresh-frozen knees. The medial cutaneous sural
nerve measured 23.42 � 8.79 mm in the formalin-
embalmed and 48.87 � 23.3 mm in the fresh-frozen
cadavers. The lateral cutaneous sural nerve measure-
ments from the medial-lying cannula were recorded as
33.99 � 10.94 mm in formalin-embalmed cadavers and
63.49 � 19.64 mm in the fresh-frozen cadavers
(Table 2). All the measurements from the medial-lying
direct posterior cannula showed a significant difference
between the formalin-embalmed and fresh-frozen
specimen groups (Table 2).
Measurements From the Lateral-lying Direct
Posterior Cannula
Of the sample, only 13.5% (n ¼ 14) of the common

fibular nerves were located lateral to the cannula with a
mean distance of 8.09 � 3.88 mm. On the other hand,
the majority of the sample, 78.8% (n ¼ 82), presented
with the common fibular nerve medial to the lateral
cannula with a distance of 10.22 � 7.69 mm from the
cannula. The remaining 7.7% (n ¼ 8) were damaged
on insertion of the lateral-lying cannula (Table 3; Fig 3).
The lateral cutaneous sural nerve was measured from

the lateral-lying cannula and documented as 19.11 �
10.14 mm for the formalin-embalmed cadavers and
25.03 � 11.62 mm in the fresh-frozen knees (Table 3).
The measurements from the lateral-lying direct poste-
rior cannula did not significantly differ between the
formalin-embalmed and fresh-frozen specimen groups
(Table 2).

Discussion
The results of this study demonstrated that the direct

posterior and medial-lying cannulas are safe in 99% of
the sample in this study. The SSV was damaged in 1
embalmed cadaver; no damage was observed in the
fresh-frozen specimens. The lateral-lying direct poste-
rior portal was safely inserted in 91% of the sample.
The lateral-lying direct posterior cannula showed a
significantly higher incidence of neurovascular damage
at 8.7% when compared to the damage rate of the
medial-lying direct posterior portal. There were 7
counts of common fibular nerve damage, 1 count of
lateral cutaneous sural nerve damage, and 1 count of
SSV damage.
However, the fresh-frozen cohort saw no incidence of

damage and reported significantly larger distances be-
tween the medial-lying cannula and the neurovascular
structures (P < .001). The results from the study align
with the results from Greenwood et al.,12 which sug-
gested a 99% success rate of safe insertion if the can-
nula was placed no greater than 20 mm from the
medial bony landmarks.
A statistically significant difference is noted between

fresh-frozen and formalin-embalmed medial measure-
ments. For example, the popliteal artery measurements
were 26.35 � 9.48 and 49.24 � 19.40 mm, respectively
(P < .001; 95% CI, 16.17-35.26). The study is, how-
ever, not a comparison between the 2 tissues, but a
horizontal progression of a technique analysis. The
formalin-embalmed measurements showed small but
safe distances between the neurovascular structures
and the medial cannula. When repeating the technique
in fresh-frozen knees, these distances were larger and
still showed damage to neurovascular structures by the
medial cannula. Inserting the portals in a 90-degree
flexion position will place them further away from
neurovascular structures. The significant difference in
measurement magnitude could be attributed to the
difference in tissue characteristics and rigidity between
the 2 samples13 and the difference in flexion vs
extension position when inserting the cannulas.
The posterior horn of themedial meniscuswas accessible

through the portal in all specimens. This could assist in the
visualization and identification of meniscal ramp lesions,
which has proved difficult through anterior viewing



Table 2. Measurements From the Medial-Lying Direct Posterior Cannula

Cannula to

Embalmed Knees Fresh-Frozen Knees Difference in Means

Mean � SD

99% CI of
Measurement

Range Mean � SD

99% CI of
Measurement

Range P Value 95% CI

SSV 24.51 � 10.12 21.79-27.24 51.45 � 16.63 32.85-70.04 <.001 16.34-33.38
MCSN 23.42 � 8.79 21.04-25.80 48.87 � 23.30 22.81-74.93 <.001 10.78-35.3
LCSN 33.99 � 10.94 30.86-37.12 63.49 � 19.64 41.52-85.45 <.001 17.2-40.16
TN 25.53 � 9.37 23.00-28.06 54.46 � 19.02 33.19-75.73 <.001 16.94-36.35
PV 25.61 � 8.70 23.27-27.96 56.63 � 14.95 39.91-73.36 <.001 21.56-39.78
PA 26.35 � 9.48 23.79-28.91 49.24 � 19.40 27.54-70.94 <.001 16.17-35.26

CI, confidence interval; LCSN, lateral cutaneous sural nerve; MCSN, medial cutaneous sural nerve; PA, popliteal artery; PV, popliteal vein; SSV,
small saphenous vein; TN, tibial nerve.

Fig 3. The lateral-lying direct posterior cannula demon-
strating a damaged common fibular nerve (CFN) upon
placement (right knee).
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portals11 and magnetic resonance imaging.14 It could also
minimize the high incidence (77.8%), noted by Compton
et al.,6 of iatrogenic cartilage damage during meniscal re-
pairs by potentially providing ameans of access that avoids
the cartilage entirely.
Damage to the common fibular nerve can cause foot

drop, abnormal gait, and sensory loss of the antero-
lateral lower leg or dorsum of the foot.15 Due to the
high incidence of neurovascular damage (8.7%), the
common fibular nerve in particular (6.7%), the lateral-
lying posterior portal was not a viable option in this
position. There was no incidence of damage to the
popliteal neurovascular bundle (tibial nerve and
popliteal artery and vein) noted in this study. The
structures in this bundle are of extreme clinical
importance and must avoid damage at all costs.9 This
study demonstrated the preservation of these structures
when performing the direct posterior portal technique.
The superficial structures, SSV and medial and lateral

cutaneous sural nerves, are highly variable in terms of
their positioning within the popliteal fossa.16-18 This
could account for the 1.9% and 0.96% incidence of
damage in the SSV and lateral cutaneous sural nerve,
respectively. The risk of damage to these superficial
structures upon insertion of the cannulas is relatively
low. The lateral cutaneous sural nerve supplies sensory
innervation to a small portion of the lateral knee and
proximal leg. This nerve is often harvested for recon-
structive surgery with mild sensory loss, discomfort,
and complications postoperatively.19

It should be noted that this study specifically
concentrated on the knee in a singular fully extended
position. Existing studies highlighted that the position
of the neurovascular structure varies in flexion.20-23

Kim et al.20 and Yoo and Chang23 independently re-
ported that the popliteal artery (PA) was located more
posterior in flexion. Additionally, Thi et al.22 reported a
reduction in distance between the common fibular
nerve and the fibula head with increasing knee flexion.
Notably, the tibial nerve, popliteal vein, and popliteal
artery demonstrated a posterior and lateral shift when
comparing its position in extension and 90 degrees of
flexion of the knee.23 This implies that the safe interval
for a direct posterior medial portal, relative to the
medial femoral condyle, expands with knee flexion due
to the lateral displacement of these neurovascular
structures. Ogilvie-Harris et al.24 demonstrated that
both the saphenous vein and nerve as well as the
common fibula nerve became more mobile and falling
behind the biceps femoris but also shifted more medi-
ally. Nevertheless, these observations may not neces-
sarily mitigate the risk of injury to the lateral



Table 3. Measurements From the Lateral-Lying Direct Posterior Cannula

Cannula to

Embalmed Knees Fresh-Frozen Knees Difference in Means

Mean � SD

99% CI of
Measurement

Range Mean � SD

99% CI of
Measurement

Range P Value 95% CI

LCSN 19.11 � 10.14 16.23-21.99 25.03 � 11.62 12.04-38.02 .19 2.34-15.35
CFN (medial) 10.22 � 7.69 7.98-12.47 11.75 � 10.49 0.03-23.48 .14 1.68-8.72
CFN (lateral) 8.09 � 3.88 4.80-11.37 N/A N/A N/A N/A

CFN, common peroneal nerve; CI, confidence interval; LCSN, lateral cutaneous sural nerve; MCSN, medial cutaneous sural nerve; SSV, small
saphenous vein.
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neurovascular structures, and as of now, advocating for
direct posterior portal placement is not advisable.

Limitations
This study is not without limitations. The stiffness of

embalmed tissue13 and the potential anatomic changes
as a result of tissue preservation25 are limitations in this
study. However, Kennel et al.26 advised that embalming
does not cause changes in the anatomy. These un-
certainties were counteracted by including a sample of
fresh-frozen cadaveric knees. Another limitation is the
different positioning used between the 2 types of
cadaveric knees for cannula insertion. Formalin-
embalmed cadavers were restricted to a full extension
position due to the rigidity of the tissue, but this posi-
tioning is not plausible in a clinical setting. Therefore, the
fresh-frozen knees were placed in 90 degrees of flexion
for cannula insertion to better replicate a clinical setting
and present results that are more clinically relevant.
Finally, a notable limitation in this study pertains to the
omission of measurements obtained in flexion.

Conclusions
A direct posterior portal into the knee with reference

to the medial bony landmarks of the knee proved safe
in 99% of the cadaveric sample and allowed access to
the posterior horn of the medial meniscus. A direct
posterior portal with reference to the lateral bony
landmarks demonstrated a higher risk of neurovascular
damage in the embalmed sample but no damage in the
fresh-frozen sample. Given the severe consequences of
common fibular nerve injury, recommending this
approach at this stage is not advisable.

References
1. Ward BD, Lubowitz JH. Basic knee arthroscopy part 2:

Surface anatomy and portal placement. Arthrosc Tech
2013;2:e501-e502.

2. Thompson SR, Millar MD. Basics of knee arthroscopy. In:
Miller MD, Thompson SR, eds. DeLee Drez & Miller’s Or-
thopaedic Sports Medicine. 5th ed. Philadelphia: Elsevier,
2020;1121-1126.

3. Morin WD, Steadman JR. Arthroscopic assessment of the
posterior compartments of the knee via the intercondylar
notch: The arthroscopist’s field of view. Arthroscopy
1993;9:284-290.

4. Boytim MJ, Smith JP, Fischer DA, Quick DC. Arthroscopic
posteromedial visualization of the knee. Clin Orthop Relat
Res 1995;310:82-86.

5. Ohishi T, Takahasi M, Suzuki D, Matsuyama Y. Arthro-
scopic approach to the posterior compartment of the knee
using a posterior transseptal portal. World J Orthop 2015;6:
505-512.

6. Compton J, Slattery M, Coleman M, Westermann R. Iat-
rogenic articular cartilage injury in arthroscopic hip and
knee videos and the potential for cartilage cell death when
simulated in a bovine model. Arthroscopy 2020;36:
2114-2121.

7. Ahn JH, Lee SH, Jung HJ, Koo KH, Kim SH. The rela-
tionship of neural structures to arthroscopic posterior
portals according to knee positioning. Knee Surg Sports
Traumatol Arthrosc 2011;19:646-652.

8. Tompkins M, Milewski MD, Brockmeier SF. Anatomic
femoral tunnel drilling in anterior cruciate ligament
reconstruction: Use of an accessory medial portal versus
traditional transtibial drilling. Am J Sports Med 2012;40:
1313-1321.

9. Faucett SC, Gannon J, Chahla J, Ferrari MC, LaPrade RF.
Posterior surgical approach to the knee. Arthrosc Tech
2017;6:391-395.

10. Adachi N. Editorial commentary: The benefits of three-
dimensional computed tomography images to evaluate
the safety of all-inside meniscal repair. Arthroscopy
2018;35:1565-1566.

11. Buyukdogan K, Laidlaw MS, Millar MD. Meniscal ramp
lesion repair by a trans-septal portal technique. Arthrosc
Tech 2017;6:1379-1386.

12. Greenwood K, Van Zyl R, Keough N, Hohmann E. The
determination of safe zones for arthroscopic portal
placement into the posterior knee by mapping the
courses of neurovascular structures in relation to bony
landmarks. Eur J Orthop Surg Traumatol 2021;31:
1087-1095.

13. Hohmann E, Keough N, Glatt V, Tetsworth K, Putz R,
Imhoff A. The mechanical properties of fresh versus fresh/
frozen and preserved (Thiel and Formalin) long head of
biceps tendons: A cadaveric investigation. Ann Anat
2019;221:186-191.

14. Bollen SR. Posteromedial meniscocapsular injury associ-
ated with rupture of the anterior cruciate ligament: A
previously unrecognised association. J Bone Joint Surg Br
2010;92:222-223.

http://refhub.elsevier.com/S2666-061X(23)00231-6/sref1
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref1
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref1
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref2
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref2
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref2
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref2
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref3
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref3
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref3
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref3
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref4
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref4
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref4
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref5
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref5
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref5
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref5
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref6
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref6
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref6
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref6
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref6
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref7
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref7
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref7
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref7
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref8
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref8
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref8
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref8
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref8
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref9
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref9
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref9
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref10
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref10
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref10
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref10
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref11
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref11
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref11
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref12
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref12
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref12
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref12
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref12
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref12
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref13
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref13
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref13
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref13
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref13
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref14
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref14
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref14
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref14


DIRECT POSTERIOR ARTHROSCOPIC KNEE PORTALS 7
15. Craig A. Entrapment neuropathies of the lower extremity.
PM&R 2013;5:S31-S40.

16. O�guzkurt L. Ultrasonographic anatomy of the lower ex-
tremity superficial veins. Diagn Interv Radiol 2012;18:
423-430.

17. Blackmon JA, Atsas S, Clarkson MJ, et al. Locating the
sural nerve during calcaneal (Achilles) tendon repair with
confidence: A cadaveric study with clinical applications.
J Foot Ankle Surg 2013;52:42-47.

18. Anbumani TL, Anthony AS, Thamarai SA. An
anatomical study on the variations of short saphenous
vein and its termination. Int J Med Res Health Sciences
2016;5:28-33.

19. Hallgren A, Bjorkman A, Chemnitz A, Dahlin L. Subjec-
tive outcome related to donor site morbidity after sural
nerve graft harvesting: A survey in 41 patients. BMC Surg
2013;13:39.

20. Kim SJ, Song HT, Moon HK, Chun YM, Chang WH. The
safe establishment of a transeptal portal in the posterior
knee. Knee Surg Sports Traumatol 2011;19:1320-1325.
21. Makridis KG, Wajsifisz A, Agrawal N, Basdekis G, Dijan P.
Neurovascular anatomic relationships to arthroscopic
posterior and transeptal portals in different knee posi-
tions. Am J Sports Med 2013;41:1559-1564.

22. Thi C, Van Huy N, Nguyen NC, Thanh TH. Applied
anatomy of the common fibular nerve: A cadaveric study.
Int J Med Pharm 2018;6:6-10.

23. Yoo JH, Chang CB. The location of the popliteal artery in
extension and 90 degree knee flexion measured on MRI.
Knee 2009;16:143-148.

24. Ogilvie-Harris DJ, Biggs DJ, Mackay M, Weisleder L.
Posterior portals for arthroscopic surgery of the knee.
Arthroscopy 1994;10:608-613.

25. Eisma R, Lamb C, Soames RW. From formalin to Thiel
embalming: What changes? One anatomy department’s
experiences. Clin Anat 2013;26:564-571.

26. Kennel L, Martin DM, Shaw H, Wilkinson T. Learning anat-
omy throughThiel- vs. formalin-embalmedcadavers: student
perceptions of embalming methods and effect on functional
anatomy knowledge. Anat Sci Educ 2018;11:166-174.

http://refhub.elsevier.com/S2666-061X(23)00231-6/sref15
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref15
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref16
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref16
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref16
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref16
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref17
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref17
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref17
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref17
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref18
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref18
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref18
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref18
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref19
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref19
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref19
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref19
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref20
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref20
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref20
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref21
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref21
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref21
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref21
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref22
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref22
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref22
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref23
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref23
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref23
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref24
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref24
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref24
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref25
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref25
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref25
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref26
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref26
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref26
http://refhub.elsevier.com/S2666-061X(23)00231-6/sref26

	A Posteromedial Portal Allows Access to the Posteromedial Knee, While a Posterolateral Portal Risks Common Fibular Nerve In ...
	Methods
	Technique of Portal Insertion
	Outcome Measures
	Statistical Analysis

	Results
	Damage to the Neurovascular Structures
	Measurements From the Medial-Lying Direct Posterior Cannula
	Measurements From the Lateral-lying Direct Posterior Cannula

	Discussion
	Limitations

	Conclusions
	References


