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Abstract

Purpose In this study, we evaluated the possibility of precise intraoperative localization of the lateral genicular arteries by
an orthopaedic surgeon using the transillumination method.

Methods Twelve patients underwent cemented TKA with patella-friendly Zimmer Biomet NexGen Legacy Posterior Sta-
bilized prostheses (without patellar resurfacing), seven right knees and five left knees. The mean age of patients in the study
group was 66.636 + 7.003 years. The minimal follow-up period was 13 months (mean—16.363 + 2.5 months). Functional
outcomes were assessed using Knee Society and a specific patellar questionnaire—Kujala Score. Intraoperative detection
of insufficient patellar stability and/or patellar maltracking was based on the no-thumb technique. In pre- and postoperative
period X-ray investigation, standard standing X-ray and Merchant view were used to evaluate implant position and patel-
lofemoral congruency.

Results In this study, ten out of twelve knee joints (83.3%) had at least one artery visible by the proposed method in the lateral
parapatellar area. Five out of ten knee joints had more than one artery that could be visualized and identified as an arterial
vessel. Postoperative Knee Society Score showed significant improvement from a mean 51.181 + 3.868 to a mean 88.727
+ 3.663. Mean hospital length of stay is 8.545 + 1.863 days. X-ray assessment using standard anteroposterior, lateral, and
Merchant skyline views showed appropriate implant positioning and patellofemoral congruency. The mean Kujala Score in
the postoperative period (3 and 6 months) was 67.3 + 6.75 and 75.6 + 6.42, respectively.

Conclusions Using the proposed transillumination method can help preserve the lateral blood supply to the patella and to
avoid devascularized patella-related complications.

Trial registration Retrospectively registered on 5 of May 2023, Registration number — 3/3-1757.
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Introduction for the blood supply of the patella due to their larger diam-

eter and the number of branches participating in the forma-

Total knee arthroplasty (TKA) is one of the most common
surgical procedures performed in orthopaedics over the past
decades [1, 2]. Usually, TKA is recommended as the only
surgical management of end-stage degenerative osteoar-
thritis (OA), in which all three compartments of the knee
are affected. During this surgery, the medial parapatellar
approach is the most popular [3] where medial genicular
arteries (aa. inferior et superior medialis genicularis) are
inevitably sacrificed. These vessels are of great importance
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tion of the peripatellar anastomotic ring [4].

Patella-related complications are quite common in TKA
[5, 6]. Despite improvements in the design of the implants,
these complications are responsible for 10% of all TKA
revisions [7, 8]. The most common complications are
stress fractures of the patella and loosening of the pros-
thesis components (in TKA with patella resurfacing) [9],
which can be manifestation of hypo- and devascularization
of the patella [10].

Another critical complication is patellofemoral instabil-
ity, which varies from 1 to 20% of all patellar complica-
tions [5, 11, 12]. Intraoperative detection of this condition
results in the lateral release of the patellar retinaculum in
up to 45% of cases [13, 14]. Lateral release significantly
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increases the chance of the lateral genicular arteries injury
and consequently may lead to iatrogenic devascularization
of the patella [15, 16].

The aim of this pilot study was to evaluate the possibility
of precise intraoperative localization of the lateral genicular
arteries (aa. superior et inferior genicularis lateralis) by an
orthopaedic surgeon using the transillumination method and
subsequently to leave these vessels intact during the lateral
release of the retinaculum. The next goal was to assess the
probability of matching the projection of lateral vessels with
routine incisions, which potentially could damage the above-
mentioned vessels.

Materials and methods

From January 2022 to May 2022, 63 patients with end-
stage primary osteoarthritis of the knee joint [17] under-
went primary TKA in a single centre, 12 of them (4 men, 8
women) had indications for intraoperative release of lateral
retinaculum due to intraoperatively detected patellofemoral
instability (TKA was performed without the usage of tour-
niquet). None of the patients had a history of patellofemoral
instability nor radiographic evidence of instability factors
before TKA. All 12 patients underwent cemented TKA with
patella-friendly Zimmer Biomet NexGen Legacy Posterior
Stabilized prostheses (without patellar resurfacing), seven
right knees and five left knees. The mean age of patients
in the study group was 66.636 + 7.003 years. The mini-
mal follow-up period was 13 months (mean—16.363 + 2.5
months). Functional outcomes were assessed using Knee
Society and a specific patellar questionnaire—Kujala Score.
The procedure of implantation of femoral and tibial compo-
nents included standard protocol related to patellar tracking.
For femoral rotation, we set 3° of external rotation. In terms
of tibial component implantation, the anatomical landmark
utilized was the junction of the medial and central thirds
of the tibial tuberosity. As a secondary reference point, the
tibial external axis extending to the second metatarsal bone
was also utilized. Intraoperative detection of insufficient
patellar stability and/or patellar maltracking was based on
the “no-thumb technique” followed by re-evaluation with
“towel clip technique” [18]. In pre- and postoperative period
we utilized X-ray investigation, including standard standing
X-ray and Merchant view for implant positioning and patel-
lofemoral congruency assessment.

The lateral release was performed under the transil-
lumination control which determined the exact localiza-
tion of lateral genicular arteries. The time required for
the procedure took on average 4.2 + 1.3 min. In order to
prevent an increase of infection-related complications,
we decided not to go beyond the time frame of five min
while searching lateral genicular arteries, dictated by
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several studies that showed that periprosthetic risk infec-
tion risk gradually increases by prolongation of opera-
tion time every six to 15 min [19, 20]. The result was
considered negative when the arteries were not found
within five min.

Doppler ultrasound sonography was performed by
an experienced doctor (US Machine) in the postopera-
tive period (1-day postop) for blood supply control.
The task of the ultrasound doctor was to determine the
blood supply to the lateral parapatellar area, which can
be presented by two arteries. A search was made for all
possible variations [21], when one artery was found, the
search continued until the absence of other arteries was
confirmed.

Transillumination method of visualization
of parapatellar vessels

In our study, we utilized the light of Storz Xenon 300 Light
Source for Endoscopy, the tip of which is tightly inserted
into the intra-articular side of the lateral retinaculum, while
lifting and everting the patella outwards in 90° with towel
clips in the medial edge (the limb is in 180° of extension)
(Figs. 1 and 2), while the assistant makes fan-like move-
ments from top to bottom and medial to lateral. The arteries
are visualized as dark red and identified in the upper-lateral
and lower-lateral directions lateral retinaculum, after which
the direction of the arteries is marked with a marker. Next,
the lateral retinaculum is released distally from the marked
edges to the blood vessels, which remain intact.

Fig.1 Frontal (a) and lateral (b) views of the right lower extremity
after total knee arthroplasty during preparation for transillumination
of lateral parapatellar area
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Fig. 2 Transillumination method: light off (a) and light on (b) modes.
The yellow arrow indicates the superior lateral genicular artery

Results

In this study, ten out of twelve knee joints (83.3%) had at
least one artery visible by the proposed method in the lateral
parapatellar area (Fig. 2). Five out of ten knee joints had
more than one artery that could be visualized and identi-
fied as an arterial vessel. In those five cases, we were able
to identify two arteries (aa. lateralis genicularis superior
et inferior) (Fig. 3). With the lateral release of the lateral
retinaculum, out of the 10 cases identified, all cases were
performed with high caution and preservation of the lateral
patellar blood supply.

In two cases (16.7%) out of twelve, the lateral release was
performed without finding and identifying lateral genicular
arteries. In those cases, the release was carried out only in
the potentially safe area of the lateral retinaculum (15 mm
from the edge of the patella from the top to the bottom) [4].

In postoperative Doppler ultrasound sonography, we found at
least one artery, namely superior lateral genicular artery (SLGA)
in all 12 patients; eight out of 12 patients had also inferior lateral
genicular artery (ILGA). The mean diameter of SLGA was 1.88
+ 0.244 mm; ILGA mean diameter was 1.31 + 0.18mm. The
Doppler ultrasound sonography in the one day postoperative
period in patients with identified vessels by the proposed method
in all cases confirmed preserved blood flow. Two cases where
the transillumination method was not helpful in finding arteries
lateral patellar blood supply were presented by SLGA.

Eight patients (5 women, 3 men) out of 12 had mild
valgus deformity; the rest of the patients had mild varus
deformity. The mean preoperative Knee Society Score was
51.181 + 3.868. Postoperative Knee Society Score showed
significant improve from a mean 51.181 + 3.868 to a mean
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Fig.3 Clearly visualized inferior lateral genicular artery (yellow arrow)

88.727 + 3.663. Mean hospital length of stay is 8.545 +
1.863 days. X-ray assessment using standard anteroposte-
rior, lateral, and Merchant skyline views showed appropri-
ate implant positioning and patellofemoral congruency.
The mean Kujala Score in the postoperative period (3 and
6 months) was 67.3 + 6.75 and 75.6 + 6.42, respectively.

Discussion

Blood supply to the patella is carried out due to the anasto-
motic ring, the so-called rete patellaris, formed from five to
eight arteries. It is worth noting that the main role in blood
supply is played by lateral and medial genicular arteries. Dam-
age to these vessels correlates with severe postoperative patel-
lar complications after even technically ideal TKA. Several
authors classified patellar devascularization as a surgical tech-
nique-related risk factor for periprosthetic patellar fractures
following lateral retinaculum release during TKA [22, 23].

Intraoperative patellofemoral instability must be elimi-
nated to avoid complications such as anterior knee pain syn-
drome, limitation of range of motion, elongation of reha-
bilitation time [24], subluxation, and luxation of the patella.
Instability, which occurs even with technically correct align-
ment of the limb axis and implants of the femoral and tibial
components, forces the surgeon to perform the procedure of
lateral release of the patellar retinaculum.

The existing recommendations for the implementation of lat-
eral release in TKA [14, 25-27], although in absentia, suggest
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the presence of lateral genicular arteries, but none of them gives
clear instructions about their localization for the safety of these
vessels, and damage to these arteries is fraught with the above
complications. Moreover, if we take into account the anatomi-
cal localization variability of these vessels, these recommenda-
tions fail to be safe regarding the blood supply to the patella.

Several authors have studied the safety of lateral genicular
arteries during the lateral release in TKA. De Bell et al. tried to
detect these arteries with the naked eye in a large cadaver study
by simulating the lateral release of the patellar retinaculum.
They were able to detect arteries in only three cases out of ten
samples of the knee joint and all of them were SLGA [16].

Another cadaver study conducted by Lazaro et al. on the
21 knee joints showed that the medial parapatellar approach
completely cuts off the medial genicular arteries and the main
source of blood supply remains on the lateral side of the patella,
along with the other small vessels of the anastomotic ring. In
this study, the authors proposed to preserve/improve the blood
supply to the patella by leaving intact more than 15 mm of soft
tissue structures from the medial edge of the patella [4].

In another study devoted to the blood supply of the
patella, much attention is paid to the sub-patellar zone,
namely, the Hoffa’s fat pad, which also abundantly supplies
blood to the patella. At the same time, they also indicate
the need to preserve the superior lateral genicular artery, in
terms of possible postoperative complications [28].

Our proposed method was successful in ten out of 12 cases
by identifying at least one lateral genicular artery. The anatom-
ical real-time localization of the lateral arteries that we found
allows us to assume that if the lateral release protocol was
followed blindly, all the vessels could be irreversibly damaged.

Our results confirm the data of some authors regarding
the different locations and directions of the lateral genicular
arteries, which makes it even more difficult to identify them
without auxiliary tools (83.3%, transillumination method,
versus 30%, with the naked eye) [16].

Imaging techniques could also be useful to prevent vascular
damage during lateral release. Thus, preoperative contrasting
magnetic resonance imaging would allow us to accurately
localize the patellar vessels and dynamically monitoring their
condition in the postoperative period. In comparison with this
highly informative method, our method has several advantages:
Firstly, the possibility of intraoperative accurate determination
of the location and direction of the vessel after implantation
of the components of the endoprosthesis. Secondly, the instru-
ment set required to perform our method does not go beyond
the arsenal of a modern operation room. Thirdly, the proposed
method is performed without the use of contrast agents and is
obviously free from dye-related complications [29, 30].

The limitations of our study were a small number of sub-
jects (twelve knee joints). Therefore, our data at this stage may
need to be interpreted with caution. We also limited the time
to search for the lateral patellar arteries to five min and do not
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recommend wasting more time on visualization and identifica-
tion of vessels since the elongation of the operation time cor-
relates directly with a potentially challenging and catastrophic
complication such as periprosthetic joint infection [31].

In two cases out of 12, we were unable to identify the
lateral patellar arteries. Failure of detection in these cases
could be because soft tissue structures did not allow sufficient
visualization of vessels due to their thickening (hypertrophied
joint capsule, thickening, and contracture of the lateral reti-
naculum). Possible relative factors that can affect visualiza-
tion were the intensity of the light source, the illumination of
the operating room for the most optimal visualization, and an
increase in the temperature of the illuminated area. Further
studies should be conducted to better understand and improve
the utility of the proposed method. For an objective assess-
ment of the blood supply to the lateral parapatellar area, the
method of ultrasound dopplerography was used, since this
method is the most accessible and sensitive regarding vessels.

Conclusion

Lateral release of the patellar retinaculum should be carried out
under careful monitoring and visualization of the lateral genic-
ular arteries. Using the proposed transillumination method, an
orthopaedic surgeon can perform a lateral release while pre-
serving the lateral blood supply to the patella, when the medial
side has already been sacrificed by the medial parapatellar
approach. This method provides an opportunity to avoid iat-
rogenic devascularization of the patella, postoperative patellar
complications, and, importantly, blood loss reduction in TKA.
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