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Abstract

Congenital absence of the anterior cruciate ligament (ACL)
is an extremely rare condition associated with a wide spec-
trum of malformation. Here we describe a rare complication
in a patient with congenital absence of the ACL after ACL
reconstruction using a bioabsorbable screw. A 35- year-old
woman presented a right knee mass that had been slowly
growing for several months. Five years previously, she ex-
perienced acute right knee pain, locking, and instability af-
ter hiking. Images and diagnostic arthroscopy at that time
revealed an absence of the anterior cruciate ligament, a
hypoplastic lateral distal femoral condyle, a stenotic inter-
condylar notch, and hypoplastic posterior cruciate ligament
along with a bucket handle tear of the medial meniscus.
A right anterior cruciate ligament reconstruction was per-
formed, and she did well for the next five years without
knee joint instability until she presented a mildly painful
subcutaneous pretibial soft tissue mass. Imaging studies
demonstrated a 2.4 cm subcutaneous lobulated soft tissue
mass protruding from the expanded tibial tunnel. The mass
was excised, and the histology showed a solid and cystic
lesion composed of a histiocytic and foreign body giant cell
reaction to the degraded polymer along with spheres of
calcium phosphate particles. At a two-year follow-up after
debridement, the patient reported an overall improvement
without any knee instability or local recurrence. To the best
of our knowledge, this is the first report of a pseudotumor
developed after ACL reconstruction in a patient with a con-
genital absence of the ACL.
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Introduction

First described in a radiographic study by Giorgi in 1956,
congenital absence of the anterior cruciate ligament (ACL),
also known as ACL aplasia or agenesis, is an extremely rare
condition with the estimated prevalence of 17 per million
live births.2 It has been reported as an isolated defect but
is more commonly associated with other lower limb defects,
particularly around the knee. This includes the absence of
the posterior cruciate ligament (PCL), fibular hemimelia, con-
genital femur shortening, and knee dislocation.3-> Congenital
absence of the bilateral ACL/PCL has also been reported to be
associated with multiple organ syndromes, such as thrombo-
cytopenia and absent radius (TAR) syndrome.® Furthermore,
there is little understanding of the etiology or underlying
pathogenesis. The condition is generally considered to be a
sporadic disorder with a few cases reported to have a fa-
milial disposition.7 A novel copy number variation involving
CEP57L1 gene deletion has been recently identified in both
mother and daughter with a bilateral absence of ACL/PCL.8

Clinically, the impact on daily life in patients with congeni-
tal absence of ACL is not well understood. Based on a review
of previous publications, 31% of patients start experienc-
ing pain and instability due to mild trauma.® Isolated case
reports have also indicated that patients with this disorder
might progress to earlier knee osteoarthritis.1%11 Given the
rarity of the condition and wide spectrum of malformation,
there is still no consensus regarding the optimal treatment.®
While selecting treatment options is required on a case-by-
case assessment, many studies have reported clinical im-
provement after anterior cruciate ligament reconstruction
(ACLR) for symptomatic patients.12-14 Here we describe a
rare complication in a patient with leg length discrepancy
and congenital absence of the ACL after ACL reconstruction
using a bioabsorbable screw (part of the case was previously
reported).13

Case report

A 35-year-old woman presented a painless right knee mass
that had been growing slowly for several months. Five years
previously (in 2013), she experienced acute right knee pain,
locking, and instability after a hiking injury. A physical exam
at that time demonstrated patellar hypermobility and appre-
hension. Past medical history was significant for a leg length
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Fig. 1. Radiographic features. (a) ACL reconstruction with metallic femoral interference screw and bioabsorbable tibial screw in 2013. (b) Five years later (in 2018),
the AP X-ray showed an expansile lytic intraosseous lesion within the tibial tunnel. Notice the larger tibial plateau and hypoplastic lateral femoral condyle, which are
associated with the congenital absence of the ACL. (c, d) The MRI demonstrated a subcutaneous lobulated soft tissue mass protruding from the caudal margin of the

expanded tibial tunnel measuring 2.4 cm x 1.8 cm x 1.4 cm.

discrepancy treated at the age of 9 years with epiphysiodesis.
As previously reported,!3 imaging and diagnostic arthroscopy
at that time revealed an absence of the ACL, a hypoplastic
lateral distal femoral condyle, a stenotic intercondylar notch,
and hypoplastic PCL along with a bucket handle tear of the
medial meniscus. Subsequently (within two months), she
underwent knee surgery at our hospital that included ACL
reconstruction using an Achilles tendon allograft through an
11-mm bone tunnel with proximal interference screw fixation
and a distal, 10 x 25mm polymer screw composed of 70% of
Poly-L/D-lactide (PLDL) and 30% of biphasic calcium phos-
phate (“"BioComposite”, Arthrex, Naples, Florida, USA). Si-
multaneously, she underwent medial patellofemoral ligament
reconstruction using a tibial tendon allograft fixed on the pa-
tellar side with suture anchors and on the femoral side with a
bioabsorbable interference screw in a 10-mm diameter bone
tunnel. Postoperatively she did well, and at one year had a
full range of motion and had returned to recreational activi-
ties (Fig. 1a). She did well until several months prior to her
current admission when she developed a mildly painful mass
over her pretibial area. There were no clinical signs of infec-

tion, and the erythrocyte sedimentation rate (ESR) and C-
reactive protein (CRP) were within the reference ranges. An
anteroposterior radiograph (Fig. 1b) demonstrated a slightly
expanded tibial tunnel with a minimal effusion. Notably, the
right knee joint showed an apparent larger lateral tibial pla-
teau and a hypoplastic lateral femoral condyle. Moreover,
magnetic resonance imaging of the right knee showed an
intact intra-articular anterior cruciate ligament graft. There
was a 2.4 cm (craniocaudal) x 1.8 cm (transverse) x 1.4
cm (anteroposterior) extraosseous extension of a lobulated
septate complex solid and partially cystic soft tissue mass
extending out of the caudal margin of the tibial tunnel into
the anterior subcutaneous soft tissue (Figs. 1c, d). The mass
was centered at the level of the patellar tendon insertion at
the tibial tubercle. The tibial tunnel was expanded measur-
ing 1.4 cm (transverse) x 1.4 cm (anteroposterior). After
discussion with the patient, the mass was carefully dissected
around its edges down to its stalk that was found to extend
into the tunnel. The reconstructed ACL was intact. The mass
was removed, and the contents of the tunnel were debrided
down to bleeding bone. An allograft bone dowel was soaked
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Fig. 2. Histologic characteristics. (a) Gross image of the well circumscribed tan partially cystic lesion. (b) Low-power view of a lobulated, solid, and cystic mass.
(c-f) The mass was composed of a histiocytic and foreign body giant cell aggregation separated by fibrous tissue. These histiocytes had foamy cytoplasm and degraded

polymers (refractile in d) and calcium phosphate particles.

in the previously prepared bone marrow aspirate concentrate
and impacted into the tibial tunnel.

Grossly, the mass was well-circumscribed, tan, partially
solid and cystic (Fig. 2a). The tissue specimen was fixed in
formalin, routinely processed, and was found to be com-
posed of a histiocytic and foreign body giant cell reaction to
the amorphous, refractile material consistent with the resid-
ual polymer. Spheres of mineral, consistent with the calcium
phosphate additive to the polymer screw, were also present
(Figs. 2b-f). There was no evidence of osteoconductive bone
formation associated with the spheres of calcium phosphate.

At a two-year follow-up since the excision of the mass, the
patient reported overall improvement without knee instabil-
ity or local recurrence. She was also scheduled to have sur-
gery to repair her leg length discrepancy (Fig. 3).

Discussion

The primary finding of this study was that the pretibial pseu-
dotumor following ACLR with a tibial absorbable interference
screw was due to a histiocytic and foreign body giant cell

reaction. This appeared to have occurred in response to the
polymeric material in this bioabsorbable screw. Even at five
years following the initial ACL reconstruction, remnants of
the polymeric material still remained. This led to the develop-
ment of a pretibial pseudotumor at this relatively late time
point after ACLR with this particular absorbable interference
screw. Furthermore, there was no evidence of osteoconduc-
tive activity. Rather, there was tunnel expansion, which was
likely due to osteoclastic bone resorption. The reason why
the bioresorbable material was not integrated in this patient
is unclear. Over the years, many different kinds of bioresorb-
able screw fixation materials have been tried with different
efficacy and reliability. Some have exhibited better bone os-
seointegration and osteoconduction, which have assisted
in the migration and proliferation of bone marrow derived
mesenchymal stem cells. Thus, additional research would be
needed.

The bioabsorbable screw materials included biodegrad-
able polymers, such as poly (glycolic acid) PGA, poly-L-lactic
acid (PLLA), and poly-D, L-lactic acid and an osteoconduc-
tive compound, such as calcium carbonate or trimethylene
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Standing

Fig. 3. Follow-up study. (a) Two years after the tumor excision, the AP radiograph showed prior ACL reconstruction. (b) Standing bilateral hip-knee-ankle film showed
the valgus alignment of both lower extremities with leg length discrepancy with the right femur being 27 mm shorter than the left femur.

carbonate, or calcium phosphates, such as beta-tricalcium
phosphate (B-TCP) and hydroxyapatite (HA) in order to pro-
mote bony ingrowth. In our case, a 10 x 25mm polymer
screw composed of 70% of PLDL and 30% of biphasic cal-
cium phosphate ("BioComposite”, Arthrex) was used. The
interference screw fixation using bioabsorbable implants had
become the most common method of tibial graft fixation
in a 2016 population-based epidemiologic study on 21,686
ACLRs performed from 2007 to 2014.15> The outcomes based
on the early revision rates have been similar. However, com-
plications related to the bioabsorbable implant use have been
found to be higher, especially in pediatric and adolescent ath-
letes!® with the most common surgical indication related with
pain at the tibial screw site (4.9%). Up to a 5% incidence of
tibial and pretibial cyst formation after ACLR with bioabsorb-
able interference screw fixation was reported, and the histo-
logic findings were consistent with the foreign body/giant cell
reaction as the pathogenesis of the cyst formation.'” Such
complication has not been reported in the ACLR treatment
for patients with a congenital absence of ACL.

Congenital ACL absence is rare, and it can often be asso-
ciated with other congenital abnormalities. In our case, the
patient was found to have a leg length discrepancy with the
ipsilateral femur shorter than the left femur. The ACL agen-
esis was also accompanied by a hypoplastic distal femoral
condyle, a dysplastic intercondylar notch, and a dysplastic
tibial eminence. The combination of these abnormalities fur-
ther supported the hypothesis initially proposed by Giorgi
that the development of the intercondylar notch and tibial
eminence would depend on the fully developed ACL.!

In addition, the therapeutic approach in the patients with
congenital ACL is not standardized. Some authors recom-
mend conservative treatment as many patients may not
have any symptoms, as they may have adapted to these

developmental abnormalities.®18 Other studies have re-
ported favorable outcomes with ACLR for symptomatic pa-
tients. One of the largest series was reported by Sachleben
et al.'? from the Boston Children’s Hospital, Boston, MA,
USA. Of all the 14 knees in 13 patients with congenital ab-
sence of the ACL treated with ACL reconstruction, only one
patient required revision due to persistent knee instability
related to the malformation of other ligaments. All others
noted subjective improvement in knee stability. A surgical
approach using an autogenous iliotibial band was used in
young children with congenital absence of ACL.1° Overall,
the optimal treatment option should be determined on a
case-by-case basis.

Conclusions

We reported a case of pretibial pseudotumor formation fol-
lowing ACLR using an absorbable interference screw that was
due to a histiocytic and foreign body giant cell reaction to
polymeric material in the interference screw. It is notable
that this screw, which was meant to be absorbable and os-
teoconductive, still had remnants present at five years after
surgery and was not associated with any obvious osteocon-
ductive activity. Therefore, this report highlights a potential
complication with polymeric absorbable materials used in or-
thopedic surgery.
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