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Abstract. Background and aim: Cyclops Syndrome, first described by Jackson and Schaefer in 1990, is known
as a complication of anterior cruciate ligament reconstruction (ACLR). However further researches have
demonstrated that cyclops can be present even without symptoms and/or in absence of ACLR, simply con-
figuring itself as a lesion in patients with rupture of the native ligament. Mezhods: This is a retrospective cohort
study in which we report our experience of 13 cyclops lesions found between 126 patients during a primary
arthroscopic ACLR. Preoperative examination with tests of joint stability and range of movement measure-
ment was performed and recorded. Accurate joint examination was performed during arthroscopy and the
cyclops lesions found were removed and analyzed with haematoxylin-eosin coloration. Post-operative clinical
examination was performed until 6 months of follow-up. Resu/ts: Histological analysis showed proliferation
of dense fibroelastic polypoid nodules with a macroscopically histological aspects of a “blue eye”, hence the
name Cyclops. At 6 months of follow-up after surgery, none of the patients reported pain at terminal exten-
sion or instability and they were all able to resume their previous activities. Conclusions: Our study confirmed
that surgical reconstruction of the ACL is not the only condition in which the Cyclops Syndrome develops; in
fact our histological analysis indicate that the Cyclops lesions develop like a reactive fibroproliferative process
following the rupture of the native ACL fibers, as scar reaction to the trauma: for this reason an accurate ar-
throscopic detection of these Cyclops lesions is crucial during primary ACL reconstruction in order to obtain
the best surgical outcomes. (www.actabiomedica.it)
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Introduction

Cyclops Syndrome is known as a complication of
anterior cruciate ligament reconstruction (ACLR) and
it is an important cause of reoperation after ACLR.

It was first described by Jackson and Schaefer
(1) in 1990. It has been defined as a loss of knee ex-
tension due to impingement of a pedunculated pro-
liferative tissue mass after anterior cruciate ligament
reconstruction. The nodule was named in this way due
to its arthroscopic appearance resembling an eye. They
thought bone and cartilage residues remaining in the
joint after tunnel drilling caused it. Later different

authors proposed various other causes and a multifac-
torial cause were suggested (2-10).

Only recently, thanks to different studies (11-16)
it has been discovered that the cyclops can be present,
even without symptoms, in patients with rupture of the
native ligament even in absence of reconstruction, sim-
ply configuring it as cyclopean or cyclopean-like lesions.

Since all the cited studies report a limited number
of cases, the purpose of this study is to add our case
series in order to confirm the hypothesis that cyclops
injuries can be found both in patients with a new ACL
graft rupture, and in patients with a rupture of the
native ACL.



Acta Biomed 2023; Vol. 94, N. 3: ¢2023125

Patients and methods

This is a retrospective cohort study on 126 pa-
tients that were operated at our institution for ACL
rupture between January 2018 and July 2019.

All patients of both sex, between 18 and 60 years,
with a clinical diagnosis of ACL primitive rupture eli-
gible for ligament reconstruction, with or without con-
comitant meniscal and/or collateral ligament lesions
met the inclusion criteria (17).

Exclusion criteria were: patients non eligible for
surgery and history of rheumatic diseases.

The study group consists of 11 males and 2 females
with an average age of 32.4 years (24-54).

The patients referred a damaging event that oc-
curred as a result of a change of direction, slippage or
contact trauma, especially during a sport practice.

In objective pre-operative examination all pa-
tients referred pain, swelling and joint instability.
Preoperative stress-tests were performed in order to
identify the joint instability due to ACL lesion: ante-
rior Drawer test, Posterior Drawer, Lachman and Jerk,
valgus and varus stress tests; the presence or absence of
joint noises (clunk) were recorded.

All patients with an ACL rupture were surgically
treated using the same procedure protocol: first of all, a
diagnostic arthroscopy using anterolateral, anterome-
dial and a modified midpatellar portal (mMPP) (18)
was performed to confirm the ACL lesion and, where
present, nodules adhering to the anterolateral part of
the ACL near tibial insertion were identified, all re-
moved and the samples collected for biopsy; if found,
other joint injuries were treated (for example menis-
cectomy, meniscal suture, cartilage lesion debride or
reconstruction etc.)(19,20); finally, the semitendinosus
and gracile tendons were both harvested, triplicated
and doubled, to obtain a graft of at least 8 mm of di-
ameter. All ACLR were performed through the tran-
stibial technique and the grafts were fixed proximally
by Rigidfix and distally with a Milagro Screw.

All patients followed the same rehabilitation pro-
tocol following the arthroscopic reconstruction: knee
brace locked in extension for seven days, later unlocked
joint at 90°, walking with crutches with progressive
weight bearing for twenty-one days, progressive mus-
cle strengthening exercises and cryotherapy.

The collected nodules have been placed in suitable
containers with 10% buffered formalin and sent to pa-
thology laboratory for the histological analysis.

Once the fixing phase was completed, the samples
were processed with graduated concentrations of alco-
hols and xylene. The histological cassettes, taken from
the automatic processor, were placed in the hot room
of the inclusion unit, opened and filled with liquid par-
aflins (temperature 56°-57°). Subsequently, microtome
cuts of 3-4 microns of thickness were realized, collected
on slides and colored. The coloring used for all samples
was the haematoxylin-eosin. Haematoxylin is extracted
from the bark of a tropical tree (haematoxylon campe-
chianum), it’s characterized by positive charge and it
typically colors the nucleus by binding with metal salts.
Eosin is an anionic dye that electrostatically combines
with different cytoplasmic components and several ex-
tracellular substances. Slides mounting can be done by
hand or by an automatic slide mount. The mounting
media is represented by the Eukitt gelatine.

This study was performed in accordance with the
ethical standards of the 1964 Declaration of Helsinki
as revised in 2001 and an informed written consent was
obtained from all patients participating in the study.

Results

In thirteen of 126 patients (10,3%) a peduncu-
lated nodule adhering to the anterolateral part of the
ACL near tibial insertion was identified during the
diagnostic arthroscopy. In objective examination all
patients showed joint instability at Lachman and Jerk
tests. Only in three patients of the study group (23%)
we appreciated the presence of a noise (clunk) in ex-
tension and consequent loss of complete extension in
the order of 8°-10°. Patients symptoms before surgery
are resumed in table 1. The mean interval between
trauma and surgical treatment was 2 months (with a
range of 1-4 months). At the time of the surgical exci-
sion the lesions appeared fixed to the anterolateral part
of the native ACL. After lesion removal, the whole
range of motion was restored in all patients except for
one case where we found an extension deficit of 3-4°.
This was completely recuperated with a post-operative
period of physical rehabilitation. Three months after
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Table 1. Patients’ Symptoms before Revision Surgery.

Age (years)

Progressive loss of extension

Pain at extension

Audible Clunk

at extension

Discomfort during walking

28 -

+

- +

24 +

+

+ +

26 -

+

- +

39 +

31 -

34 -

25 -

26 +

30 -

48 -

24 -

24 -

S A R R G ol - ) o = el e

54 -

Figure 1. Arthroscopic view of the cyclops nodule in the inter-
condylar notch of the femur with a macroscopically histological
aspects of a “blue eye”, hence the name Cyclops(*).

removal of the nodule the patients had no pain at ter-
minal extension. During the final follow-up examina-
tion, 6 months after the operation, none of the patients
reported pain at terminal extension or instability and
they were all able to resume their previous activities.

Histologic specimens were available in all 13 pa-
tients. The histological studies showed proliferation of
dense fibroelastic polypoid nodules (fig. 1), of whitish
color, with an average size from 4 x 4 mm to 7 x 13
mm (Table 2).

Microscopic analysis shows proliferation of dense
connective tissue, fibroelastic, hyaline, coated with flat
epithelial cells similar to synoviocytes (fig. 2).

The histological aspect of the nodule is very simi-
lar to the structure of the tendons or fibrous tissue of
the ligaments. Vascular proliferation, sometimes glo-
meruloid, extravasation hemorrhaging, siderophages
and evidence of thromboangitis (fig. 3-7).

These macroscopically histological aspects are
presented as a bluish focal transparency reminiscent of
a “blue eye”, hence the name Cyclops (fig. 1).

Discussion

In 1990 Jackson and Schaefer (1) described for
the first time the cyclops syndrome lesion as a mass of
dense fibrous connective tissue rich in newly formed
vessels, with the presence of cartilage, newly formed
bone tissue and necrotic lamellar bone. In their opin-
ion, the nodule was caused by bone and cartilage resi-
dues remaining in the joint after tunnel drilling.

Marzo et al (21) suggested that the irritating
stimulus due to the contact between the graft and the
intercondylar notch might induce an inflammatory
response with the production of granulation tissue.
Delcogliano et al (3) found no cartilaginous tissue or
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Table 2. Arthroscopic and Histologic Finding (*patients with loss of extension).

Tissue identical to the structure
Nodule size (mm) Diffuse fibroproliferation | Sclerosing thromboangitis of the ligament
10x10* + - +
7x6 + + +
9x10* + - +
6x7 + + +
9x6 + + +
7x13* + + +
4x4 + + +
10x5 + - +
7x8 + + +
5x8 + + +
11x6 + + +
6x7 + - +
7x7 + + +

Figure 2. Histologic picture of a cyclops lesion show prolifera-
tion of dense connective tissue, fibroelastic, hyaline, coated with
flat epithelial cells similar to synoviocytes (4X)

necrotic bone lamellae within the lesion and concluded
that microtrauma and micromotion between the bone
rim of the tibial tunnel and the graft might be respon-
sible for the formation of granulation tissue and the
resulting nodule. In addition three studies have re-
cently discovered some risk factors that we consider
significant for the development of the syndrome: Fujii
et al (5) have shown in their study that a consider-
ably smaller intercondylar notch is related to increased
development of cyclops lesions. Delaloye JR et al (2)

Figure 3. Vascular Glomeruloid Proliferation (10X)

conducted a study, in a large cohort of patients, where
they showed how the failure to regain full extension in
the early postoperative period was the only significant
risk factor for cyclops syndrome after ACLR, while
Pinto FG et al (22) have shown that persistent ham-
string contracture after ACLR is associated with an
increased risk of subsequent Cyclops syndrome.

The exact cause of the formation of cyclops le-
sions resulting from an ACL trauma is still uncertain,
so to clarify we have tried to improve two aspects,
lacking in previous studies regarding the cyclops: an
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Figure 4. Parietal thrombus and widespread connective tissue
proliferation (10X)

Figure 5. Extravasation hemorrhaging (10X)

Figure 6. Findings of thromboangiitis with traces of
siderophages (10X)

Figure 7. Siderophages (10X)

in-depth histological analysis and better positioning
of the arthroscopic portals. In recent years, few pa-
pers have shown a new aspect of cyclops syndrome:
the presence of cyclops lesions following a rupture of
the ACL without surgical reconstruction (11-16). Our
experience confirms what has been reported in these
studies and specifically the location at the native tibial
ligament insertion area, the histological demonstra-
tion of the absence of cartilage tissue or lamellar bone
tissue and the presence of nodules with numerous
newformed vessels in the context of a fibrous tissue:
these findings indicate that the cyclops lesions de-
velop like a reactive fibroproliferative process follow-
ing the rupture of the ACL fibers, as scar reaction to
the trauma. However, in our experience, localization
and histological analysis indicate that the nodule was
formed at the time of ligament damage by the torn fib-
ers. Therefore, we agree with Tonin et al (14) and we
can confirm that surgical reconstruction of the ACL
is not the only condition in which the Cyclops Sd de-
velops. We have also seen that only nodules of a mini-
mum diameter size of 0.9 cm” are symptomatic while
smaller lesions have been only an occasional finding
during the arthroscopic procedure: we can conclude
that in addition to the histological composition of the
nodule, a minimal measure is needed to determine the
symptoms in affected patients, as we shown in Table
2. In accordance with Muelnner et al (6) we can assert
that our asymptomatic lesions correspond to cyclopoid
lesions.
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Last but not least the technique to approach ar-
throscopy plays a crucial role. As described described
by Calvisi et Al (18) we have used a modification of
Patel midpatellar portal (mMPP) that may offer sev-
eral advantages when compared with the standard
arthroscopic portals. Patel’s original mMPP has been
shifted more proximally, allowing insertion of the ar-
throscope that is higher and closer to the midline. This
provides a wider coronal view, avoiding the fat pad
and instrument crowding and offering a better view to
manage the cyclops lesions in our case.

Our study has some limitations such as the small
numbers of patients, a condition that prevented a sta-
tistical analysis from being performed, and the lack of
MRI analysis(17).

Although, due to the relative rarity of this clini-
cal scenario it was difficult to collect a larger patient
population.

In conclusion from our evidence and from lit-
erature data we can assert that the cyclops syndrome
recognizes several etiopathogenetic causes. Cyclops
lesions are found both in patients with a re-rupture of
the ACL graft, both in patients with a rupture of the
native ACL before the reconstruction procedure.

We found that for size < of 0.9 cm? the nodules
are usually asymptomatic and according to our experi-
ence, the use of surgical technique arthroscopy through
mMPP arthroscopic portal has obvious advantages in
the detection of these cyclops lesions and in the best
post-surgical outcome: in fact, in accordance with
literature, it is important to perform an accurate de-
bridement of the articulation during a primary ACL
reconstruction in order to avoid post-operative knee
loss of extension.

Conflict of Interest: Each author declares that he or she has no
commercial associations (e.g. consultancies, stock ownership, equity
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article.

Author contributions: Study concept and design G.A. Resources
and technical support R.G., A.F and G.A. ; Histological analy-
sis G.P. ; The first draft of the manuscript was written by G.A.
Writing-review and editing: R.G. and G.A. Supervision V.C. All
authors read and approved the final manuscript.

References

1.Jackson DW, Schaefer RK. Cyclops syndrome: loss of
extension following intra-articular anterior cruciate liga-
ment reconstruction. Arthroscopy. 1990;6(3):171-8. doi:
10.1016/0749-8063(90)90072-1.

2. Delaloye JR, Murar J, Vieira TD, et al. Knee Extension
Deficit in the Early Postoperative Period Predisposes
to Cyclops Syndrome After Anterior Cruciate Liga-
ment Reconstruction: A Risk Factor Analysis in 3633
Patients From the SANTI Study Group Database.
Am J Sports Med 2020 Mar;48(3):565-572. doi: 10.1177
/0363546519897064. Epub 2020 13 gen.

3. Delcogliano A, Franzese S, Branca A, Magi M, Fabbriciani C.
Light and scan electron microscopic analysis of cyclops syn-
drome: etiopathogenic hypothesis and technical solutions.
Knee Surg Sports Traumatol Arthrosc. 1996;4(4):194-9.
doi: 10.1007/BF01567962.

4. Delincé P, Krallis P, Descamps PY, Fabeck L, Hardy D. Dif-
ferent aspects of the cyclopslesion following anterior cruciate
ligament reconstruction: a multifactorial etiopathogenesis.
Arthroscopy. 1998 Nov-Dec;14(8):869-76. doi: 10.1016
/s0749-8063(98)70025-8.

5. Fujii M, Furumatsu T, Miyazawa S et al Intercondylar notch
size influences cyclops formation after anterior cruciate liga-
ment reconstruction. Knee Surg Sports Traumatol Arthrosc.
2015 Apr;23(4):1092-9. doi: 10.1007/s00167-014-2891-y.
Epub 2014 Feb 19.

6. Muellner T, Kdolsky R, Grossschmidt K, Schabus R, Kwasny
O, Plenk H Jr. Cyclops and cyclopoid formation after an-
terior cruciate ligament reconstruction: clinical and histo-
morphological differences. Knee Surg Sports Traumatol
Arthrosc. 1999;7(5):284-9. doi: 10.1007/5001670050165.

7.Wang J, Ao Y. Analysis of different kinds of cyclops le-
sions with or without extension loss. Arthroscopy. 2009
Jun;25(6):626-31. doi: 10.1016/j.arthro.2008.12.006. Epub
2009 Feb 23.

8. Facchetti L, Schwaiger BJ, Gersing AS, et al. Cyclops le-
sions detected by MRI are frequent findings after ACL
surgical reconstruction but do not impact clinical outcome
over 2 years. Eur Radiol. 2017 Aug;27(8):3499-3508. doi:
10.1007/500330-016-4661-3. Epub 2016 Dec 16.

9. Webster KE, Murgier ], Feller JA, Klemm HJ, Devitt BM,
Whitehead T'S. Preservation of the Tibial Stump During An-
terior Cruciate Ligament Reconstruction Surgery Did Not In-
crease the Rate of Surgery for Symptomatic Cyclops Lesions.
Orthop J Sports Med. 2021 Apr 8;9(4):2325967121992517.
doi: 10.1177/2325967121992517.

10. Noailles T, Chalopin A, Boissard M, Lopes R, Bouguennec N,
Hardy A. Incidence and risk factors for cyclops syndrome af-
ter anterior cruciate ligament reconstruction: A systematic lit-
erature review. Orthop Traumatol Surg Res. 2019 Nov;105(7):
1401-1405. doi: 10.1016/].0tsr.2019.07.007. Epub 2019 9

ago sto.



Acta Biomed 2023; Vol. 94, N. 3: ¢2023125

11.Irisawa H, Takahashi M, Hosokawa T, Nagano A. Cy-
clops syndrome occurring after chronic partial rupture
of the anterior cruciate ligament without surgical recon-
struction. Knee Surg Sports Traumatol Arthrosc. 2007
Feb;15(2):144-6. doi: 10.1007/s00167-006-0139-1. Epub
2006 Jul 15.

12. McMahon PJ, Dettling JR, Yocum LA, Glousman RE. The
cyclops lesion: a cause of diminished knee extension after
rupture of the anterior cruciate ligament. Arthroscopy. 1999
Oct;15(7):757-61. doi: 10.1016/50749-8063(99)70008-3.

13. Morizane K, Takahashi T, Konishi F, Mori T, Yamamoto H,
Miura H. A case report: locking because of cyclops syndrome
occurring after partial rupture of the anterior cruciate liga-
ment. ] Pediatr Orthop B. 2014 Jan 8.00:000-000 doi:10.1097
/BPB.0000000000000022. Epub ahead of print.

14. Tonin M, Saciri V, Veselko M, Rotter A. Progressive loss of
knee extension after injury. Cyclops syndrome due to a lesion
of the anterior cruciate ligament. Am J Sports Med. 2001 Sep-
Oct;29(5):545-9. doi: 10.1177/03635465010290050401.

15. Veselko M, Rotter A, Tonin M. Cyclops syndrome occur-
ring after partial rupture of the anterior cruciate ligament
not treated by surgical reconstruction. Arthroscopy. 2000
Apr;16(3):328-31. doi: 10.1016/s0749-8063(00)90058-6.

16.S B S Kambhampati, S Gollamudi, S Shanmugasundaram,
V V S Josyula. Cyclops Lesions of the knee: A narrative re-
view of the Literature. Orthop ] sports Med. 2020 Aug
28;8(8):2325967120945671.d0i:10.1177/2325967120945671.

17.Bruno F, Goderecci R, Barile A, Calvisi, V. Comparative
evaluation of meniscal pathology: MRI vs arthroscopy. ]
Biol Regul Homeost Agents. 2019; 33(2 Suppl. 1), 9-14.
PMID: 31168997.

18. Calvisi V, Lupparelli S, Giuliani P. A view from above: a
modified Patel’s medial midpatellar portal for anterior
cruciate ligament arthroscopic surgery. Arthroscopy. 2007
Mar;23(3):324.e1-5. doi: 10.1016/j.arthro.2006.07.040.
Epub 27 novembre 2006.

19. Mancd A, Goderecci R, Rughetti A et al. Microfracture
versus microfracture and platelet-rich plasma: Arthroscopic
treatment of knee chondral lesions. A two-year follow-
up study. Joints. 2016; 21;4(3):142-147. doi: 10.11138/jts
/2016.4.3.142.

20. Presutti M, Goderecci R, Palumbo P, et al. A novel bi-
planar medial opening-wedge high tibial osteotomy: the
Z-shaped technique. A case series at 7.2 years follow-up.
J Orthop Traumatol. 2021 Dec 14;22(1):53. doi: 10.1186
/s10195-021-00617-4.

21.Marzo JM, Bowen MK, Warren RF, Wickiewicz TL,
Altchek DW. Intraarticular fibrous nodule as a cause of
loss of extension following anterior cruciate ligament re-
construction. Arthroscopy. 1992;8(1):10-8. doi: 10.1016
/0749-8063(92)90129-y.

22. Pinto FG, Thaunat M, Daggett M, et al. Hamstring Con-
tracture After ACL Reconstruction Is Associated With an
Increased Risk of Cyclops Syndrome. Orthop J Sports Med.
2017 Jan 27;5(1):2325967116684121.

23.Di Giacomo LM, Khan MS, Piscitelli L, Bisaccia M,
Caraffa A. Management of Cyclops Syndrome: A case re-
port. ] Pak Med Assoc. 2016 ottobre;66(10):1330-1333.

24. Gohil S, Falconer TM, Breidahl W, Annear PO. Serial MRI
and clinical assessment of cyclops lesions. Knee Surg Sports
Traumatol Arthrosc. 2014 May;22(5):1090-6. doi: 10.1007/
s00167-013-2480-5. Epub 2013 Apr 10.

25. Simpfendorfer C, Miniaci A, Subhas N, Winalski CS,
Iaslan H. Pseudocyclops: two cases of ACL graft partial
tears mimicking cyclops lesions on MRI. Skeletal Radiol.
2015 Aug;44(8):1169-73. doi: 10.1007/s00256-015-2100
-1. Epub 2015 Jan 27.

26. C Lavender, S Taylor, B Blickenstaff, M Macaskill, M Baria.
Excision of a Knee Cyclops lesion Using a Needle Arthro-
scope. Arthrosc Tech. 2022 Mar 16;11(4):e563-¢568. doi:
10.1016/j.cats.2021.12.008.

27.Laboudie P, Bouguennec N, Graveleau N. Hemorrhagic
Cyclops Syndrome after Anterior Cruciate Ligament Re-
construction - A Rare Cause of Recurrent Hemarthrosis:
About Two Cases and Review of the Literature. ] Orthop
Case Rep. 2020 Nov;10(8):40-43. doi: 10.13107/jocr.2020.
v10.i08.1852.

Correspondence:

Received: 16 November 2022

Accepted: 13 March 2023

Giuseppe Aloisi, MD

Department of Life Health & Environmental sciences”,
University of L’Aquila, Unit of Orthopaedics and
Traumatology, DELTAG6 building,

Via Spennati snc, 67100 Coppito (AQ)

Phone number: +39 0862434948

Email: giuseppe.aloisi@graduate.univag.it
ORCIDs: 0000-0003-1470-7253



