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Abstract

ACL reconstruction surgery shows low incidence of complications (1.38%) like
DVT, Infection, patellar tendon rupture and fractures whether in the proxim-
al tibia or the distal femur. We hereby present two cases that have had the rare
complication of proximal tibial fracture. The circumstances of each case are
discussed together with discussion of similar cases described in the literature.
We tried in the end to have an idea about the possible causes and how to pre-
vent such a devastating event. Case presentation: Case 1 shows a 38-year-old
female patient who had an ACL reconstruction surgery by BTB graft followed
by iatrogenic proximal tibial fracture managed by open reduction internal fixa-
tion by T plate and screws. Case 2 shows a 28-year-old male patient who had an
ACL reconstruction surgery by BTB graft also followed by Proximal tibial frac-
ture 3 weeks later managed by open reduction internal fixation using a locked
plate and screws. Discussion: Fractures are a rare complication that may follow
ACL reconstruction surgery. These fractures can be femoral or tibial that may
be due to the reduction of the bone strength as a result of the drill holes which
behave as a stress riser. We also suggest that usage of osteotomes during
grafting plays a role in these fractures. Management of these fractures is either
by open reduction and internal fixation or closed reduction. What is known
about the subject: Patellar fractures are a known complication of ACL recon-

struction using patellar tendon graft. What this study adds to the existing

knowledge: Raising the Knowledge that also the tibia can be fractured as a
complication of patellar tendon harvesting not only the patella.
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1. Introduction

The surgical technique of anterior cruciate ligament (ACL) reconstruction has
changed over the last few years as a result of improved understanding of liga-
ment biomechanics, anatomy and device development [1] and also more know-
ledge about the complications of surgery that may occur intra or post operative-
ly. These complications may be general, like DVT and Pneumonia [2] or specific
to ACL reconstruction surgical procedure like anterior knee pains [3] and frac-
tures around the knee [4] [5] [6] [7].

The choice of the graft depends on different patient’s and surgeon’s factors
[8]. However, it was found that patellar tendon (PT) autografts produce a more
statically stable knee [3] and less failure rate and risk of early revision than ham-
strings tendons (HT) [9] [10].

Bone-Tendon-Bone (BTB) fixation to the tibia using press-fit technique in
ACL reconstruction is an efficient procedure in comparison with the interfe-
rence screw fixation. It has unlimited bone-to-bone healing, no need for removal
of hardware, ease for revision and cost effectiveness [11] [12].

PT ACL reconstruction technique in general has some potential complications
like anterior knee pains, patellar tendon ruptures[6] and fractures that may be
patellar [13] tibial [4] [5] [6] [7] [14] and femoral [15] were reported.

In this report, we present 2 cases of proximal tibial fractures after bone patel-
lar tendon bone graft harvesting and comment on the possible etiology and pre-

ventive measures.

2.Case 1

A 38-year-old overweight female patient presented by left knee pain after twist-
ing injury and falling down during walking one month before presentation. On
clinical examination there was mild effusion, increased antero-posterior laxity
and medial laxity with end points and flexion attitude of about 5°. Her MRI re-
vealed completely torn ACL (Figure 1).

The patient underwent arthroscopic ACL reconstruction using ipsilateral BTB
graft and debridement of partial tear of lateral meniscus root (Figure 2).

While harvesting of the graft from the tibial attachment, iatrogenic fracture of
the proximal tibial extremity occurred. The graft was harvested using osteo-
tomes and it was 17 mm based from the tibial side. The graft was fixed tibially
using press-fit graft tunnel mismatch technique and femorally by bio-interference
screw of 9 x 28 mm size (Figure 3).

Fluoroscopic-assisted fixation of the fracture was done using T-locked plate
through extension of the harvesting incision. Intraoperative examination con-

firmed graft stability and postoperative radiographs showed correct placement of
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Figure 1. MRI (T1) left knee revealed torn ACL.

Figure 2. Artroscopic appearance of partial tear of the lateral meniscal root.

Figure 3. Arthroscopic appearance of the ACL BTB graft.
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Figure 4. ((a), (b)) Plain X-ray of the left knee AP and lateral views one month
post-operatively, showing good position of the graft, intact tibial tunnel and good reduc-
tion of the iatrogenic tibial fracture. ((c), (d)) AP and lateral views three months
post-operative showing good healing of the fracture.

the graft and good reduction of the fracture (Figure 4(a) & Figure 4(b)).

Three months post-operatively, the patient flexion range was up to 120° with
5° of extension lag and the X-ray showed fully united fracture (Figure 4(c) &
Figure 4(d)). The patient was advised to continue her physiotherapy protocol
and to start partial weight bearing. Full healing occurred over the following few
weeks.

The last follow up of the patients was 3 months from the operation and she
was doing great with no pain on the fracture site and full range of motion but
the muscle power was still not full.

She stayed in the Hospital for 1 day which is longer that our daily routine ACL
reconstructions cases which stay for 6 - 10 hours in the hospital.

The total cost of the operation was 24,000 LE which is more than the normal

cost of just ACL reconstruction cases.

3. Case 2

A 28-year-old male patient presented by left knee pain after stress valgus injury
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during playing football one week before presentation. On clinical examination
there was mild effusion, tenderness medially, increased anteroposterior laxity
and there was mild varus deformity bilaterally and generalized hyperlaxity. His
MRI revealed torn ACL (Figure 5).

The patient underwent arthroscopic reconstruction of the ACL by BTB graft
which was fixed femorally by interference screw 9 x 28 mm and tibially using
press-fit technique, posterior horn lateral meniscus tear was discovered and par-
tial menisectomy was done.

Three weeks later, the patient presented again by sudden giving way and se-
vere pain after mild twisting injury while getting down stairs, his X-ray revealed
oblique extra-articular fracture of the left proximal tibia and fibula (Figure 6).

He underwent open reduction and internal fixation of the fracture by medial
locked plate. One week later, the wound became infected and he underwent sur-
gical debridement and a culture was taken. His culture revealed no growth and

the wound closed after two weeks.

Six weeks after the fixation, the patient had full range of motion, his X-ray
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Figure 5. MRI left knee revealed torn ACL.

Figure 6. AP and lateral views showing fracture of the proximal tibia three weeks after
ACL reconstruction by BTB graft with good position of the graft.
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Figure 7. ((a), (b)) Plain X-rays of the left knee, AP and lateral views six weeks post-operatively, ((c), (d)) AP and
lateral views five months postoperatively showing complete union of the fracture.

showed starting union (Figure 7(a) & Figure 7(b)) and he started partial weight
bearing. After five months, he was fully weight bearing with stable knee and his
PXR showed complete healing.

The last follow up of this patient was 1 year post operative and he showed no
tenderness on the fracture site, full range of motion and full muscle power.

He stayed after the second operation for 1 day which is normal in the open
reduction internal fixation of the proximal operations.

The total cost of the 2 operations were 31,000 LE

Case 1 Case 2
Sex Female Male
Age 38 29
Occupation House wife Engineer
Side Left Left
1** diagnosis Torn ACL Torn ACL
Fracture time Intraoperative 3 weeks Postoperative

Open reduction and Internal Fixation by Open reduction and Internal Fixation by

Management
8 Plate and screws Plate and screws
Complications None Superficial Infection

Last X-ray 3 months post-Operative X-ray shows 3 Months post-operative X-ray shows
shows Complete healing complete healing

Total Cost 24000 LE 31000 LE

4. Discussion

Tibial fractures after ACL reconstruction are rare and have been scarcely re-
ported since 2001 [4] [6].
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They can affect one of the 2 tibial Plateaus [4] [6] [16] both condyles [14] and
the proximal tibial area [5] [7] [17].

These fractures can occur with the different types of grafts. It can occur with
PT graft [5] [6] [7], Achilles tendon allograft [16], or even HT grafts [17] but it is
more common with PT graft.

Delcogliano [6] reported Lateral Tibial Plateau fracture with minimal trauma
7 months after ACL reconstruction in a 27-year-old male patient using PT graft
fixed tribally and femorally by interference screws. He proposed that transos-
seous drilling and screw placement can act as sites of decreased bone strength
even several months after surgery

Voos [7] reported oblique metaphyseal tibial fracture with extension from the
tibial donor site into the articular surface 9 weeks after ACL reconstruction of a
43 years old female patient using PT graft. This graft was fixed on the tibial and
femoral sides by interference screws. He suggested that PT autografts may wea-
ken the proximal tibia in addition to the weakness already occurring with bone
tunneling. He also suggested that the age of the patient could have played a role,
as he may have been suffering from osteoporosis.

Carneiro [5] also reported extra-articular fracture of the proximal tibia 4
months after ACL reconstruction of a 17-year-old male patient using PT graft.
This graft was also fixed on the tibial and femoral sides by interference screws.
He suggested that harvesting the tibial bone plug could have increased the sus-
ceptibility of the proximal tibia to fracturing. His theory behind that was that the
bone that was drilled through to create the tibial tunnel, was subject to stress and
may have lead to fatigue when torsional forces were applied to it during flexion.

Sundaram [17] stated that the tibial tunnel alone may behave as a stress riser
which can significantly reduce bone strength. Bae [4] also suggested the same
reason for reducing strength at the level of proximal tibial metaphysis.

It has been well documented in the orthopedic literature that bone defects,
such as screw holes after drilling and implant removal, can collect stresses and
significantly decrease bone resistance to bending and torsional forces [18]

The current 2 case report were managed by Open reduction and internal fix-
ation with locked plates and screws. Open reduction and internal fixation
using plate and screws are described in most of the cases reported in the li-
terature [5] [6] [7]. Mithofer [14] described minimal-invasive fracture fixa-
tion of an intra-articular tibial plateau fracture after anterior cruciate ligament
reconstruction. Sundaram [17] Described plaster non-weight bearing cyndrical
cast for 6 weeks, then functional weight bearing for another 6 weeks.

Consequently, we suggest that the cause of the fracture that happened on table
with us in the 1st case may be the usage of osteotomes instead of the electric saw
during harvesting of the PT graft especially on the tibial side, besides going too
much distally as the patellar tendon was relatively short in this particular patient.
In addition, the wide based tibial part of the graft (17mm) and the drilling of the

tibial tunnel itself constituted other reasonable factors towards easy fracturing.
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Regarding the 2nd case there is no clear reason for us why the fracture happened

3 weeks postoperatively apart from having both wide based graft besides the

tibial tunnel working as stress-riser.
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