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Abstract When performing reconstruction of the ACL, the

major complications that can arise include missed concomitant

injuries, tunnel malposition, patellar fracture, knee stiffness,

and infection. We review the complications that can occur as a

result of errors made before, during, and after surgery.

Avoidance of Major Complications

To ensure functional ROM and ultimate knee stability, the

surgeon must carefully examine the injured knee and

correlate findings to preoperative imaging; use anatomic

landmarks and imaging as necessary to ensure adequate

tunnel placement; harvest grafts in a meticulous fashion;

tension grafts appropriately; and use sterile technique and

trusted donor graft sources to minimize infection.

Detection and Treatment of Major Complications

Concomitant injuries must be recognized and surgically

treated if necessary (eg, reconstruction of the posterolateral

corner, meniscus repair, etc). Misplaced femoral and tibial

tunnels should be revised to their anatomic position, frac-

tures should be anatomically reduced and early ROM

begun, knee stiffness should be treated with aggressive

rehabilitation or lysis of adhesions when necessary, and

infection should be treated with irrigation and debridement

with or without preservation of the graft.

Summary

Rupture of the ACL, once a devastating and career-ending

injury for athletes, is now amenable to surgical recon-

struction so refined that the injured athlete often returns to

high-level performance. Nonetheless, there are many pit-

falls and potential problems associated with ACL

reconstruction. In this article, the problems associated with

diagnosis and judgment (Table 1; Fig. 1); graft harvest

(Table 2), graft sizing (Table 3), graft placement and fix-

ation (Table 4; Figs. 2 and 3); and postoperative care are

presented (Table 5). The goal of ACL reconstruction is to

offer the patient a functional, pain-free, and stable joint.

With attention to the issues presented here, the surgeon is

more apt to deliver on that promise.
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Table 1. Complications related to errors in diagnosis and judgment

Complication Clinical effect Prevention Detection Remedy

Performing surgery

too soon after

injury [20, 26]

Postoperative stiffness Postpone surgery until

full extension and 90�
flexion are attained

Poor motion postoperative Aggressive physical

therapy; manipulation

under anesthesia +/�
arthroscopy

Performing surgery

too late [6, 28]

Damage to the meniscus

and articular cartilage

may result from

persistent instability

Patient education regarding

limited activities; informed

consent for nonoperative

treatment; bracing

MRI may detect disorder if

recurrent instability has

occurred

Treat lesions as they arise

Incorrect diagnosis:

MRI or

preoperative

examination is

falsely positive

[24]

Removing an intact ACL

and replacing it is

clearly harmful to the

patient

Careful history and examination;

consider differential diagnosis

(ie, quadriceps insufficiency);

high resolution MRI with

musculoskeletal radiologist

Thorough examination

under anesthesia (ie, pivot

shift, Lachman test);

intraoperative observation

and assessment of integrity

Abort reconstruction and

treat the underlying

diagnosis

Missed additional

diagnosis: MCL/

medial capsule

injury [30]

Persistent pain and

valgus instability may

result with ultimate

failure of the ACL

reconstruction

Careful history and examination with

valgus stress at 0� and 30� flexion

and anterior drawer with external

rotation;scrutinize MRI

Persistent valgus laxity at 0�
and 30� flexion; presence

of anteromedial rotatory

instability; ACL

reconstruction failure

Bracing MCL injuries

early to promote

healing; surgical repair

versus reconstruction,

capsular plication

Missed additional

diagnosis:

posterolateral

corner injury [23]

Persistent varus

instability and

development of a

varus thrust with

ultimate failure of the

ACL reconstruction

Careful history and examination

with varus stress at 0� and

30� flexion; scrutinize MRI

Varus laxity at 0� and 30�
flexion; presence of

posterolateral rotatory

instability with dial test

Surgical repair versus

reconstruction of the

damaged structures

Missed additional

diagnosis:

meniscal tear [12]

Persistent posterior joint

line pain after ACL

reconstruction

Careful history and examination;

MRI to assess coronal and sagittal

sequences; posteromedial portal

for complete observation and

Gillquist view (Fig. 1)

Postoperatively noted by

persistent joint line pain

and mechanical symptoms

Meniscal repair for red-

red and red-white tears

versus meniscectomy

for complex/

irreparable tears

ACL = anterior cruciate ligament; MCL = medial collateral ligament.

Fig. 1 The posterior horn and root attachment of the medial

meniscus are seen with the arthroscope positioned under the

posteromedial bundle of the PCL, along the lateral aspect of the

medial femoral condyle in this Gillquist view [10]. Meniscal root

tears and far posterior horn tears can be missed if a detailed

arthroscopic examination is not performed. (MFC = medial femoral

condyle; MM = posterior horn attachment of medial meniscus).
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Table 3. Complications related to graft sizing

Complication Clinical effect Prevention Detection Remedy

Patellar tendon:

graft tunnel

length mismatch

[3, 14]

When a BTB graft is too

long, interference screw

fixation cannot be used;

when it is short, the

fixation is not cortical

Careful measurement of

bone plugs and tendon

length after harvest;

planning tunnels

accordingly

The graft is seen

protruding out of the

tibial tunnel with the

knee in extension

If long, recess the graft in the femoral

tunnel to achieve more length on

the femoral side; or shorten the

bone plugs (if enough remains); if

too short, consider supplementary

fixation (staple, suture (with post),

or nonaperture suspensory fixation

(eg, EndoButtonTM; Smith and

Nephew, Andover, MA, USA)

Patellar tendon:

graft width

mismatch [7]

Bone plugs that are too wide

will not pass into the

tunnels; plugs that are too

small are susceptible to

loose fixation; excess soft

tissue may cause lack of

motion and impingement

Measure the bone

plugs before

tunnel drilling

Detect before passage

with sizers, otherwise

it will be detected

less optimally when

passage is attempted

If too big, remove graft from knee

and trim accordingly; soft tissue

can be trimmed or the notch can be

widened (notchplasty); if too

small, alternative fixation method

can be used in place of

interference screw (staple, suture

and post, EndoButtonTM), and the

tunnel can be bone grafted

BTB = bone-tendon-bone.

Table 2. Complications related to graft harvest

Complication Clinical effect Prevention Detection Remedy

Graft dropped during
surgery [5]

Contaminated graft and
risk of infection

Careful intraoperative
technique with suture
fixation and clamps to
secure grafts to field

Easily detected during surgery Sterilize the graft with
chlorhexidine 2%; harvest
contralateral graft (BTB versus
hamstring); use allograft if
available and patient amenable

Patellar graft or
quadriceps tendon
graft: bone cuts not
beveled during
harvest [8]

Patella fracture can occur
after harvest

Trapezoidal cut can help to
minimize a steep cut angle
and prevent a stress riser at
the harvest site

Examine the cut edge of the
graft and the harvest site

Bevel the remaining cut edge of
the patella; bone graft the
donor site with plug trimmings
if a large defect is present;
protected weightbearing

Hamstring graft:
tendons not
adequately
released [21]

Can lead to proximal
transection of the
tendon and inadequate
length of the graft for
reconstruction

The tendons should be released
from the sartorial fascia and
all gastrocnemius
attachments should be
transected; the stripper
should be seated and
constant pressure, in line
with the harvested tendon,
should be applied

The graft is examined after
muscle removal and the
length checked. Minimal
length is typically 18 cm
(9 cm when double looped);
the surgeon can detect an
impending inadequate
release if she or he cannot
deliver at least 3 cm of
tendon through the skin
wound with traction and
knee flexion before stripping

Augment with allograft; harvest
ipsilateral patellar tendon or
contralateral hamstrings (if
consented); abort procedure

Hamstring graft:
excessive removal
of muscle tissue
[27]

Knee flexion weakness,
particularly at high
flexion angles.

Avoid plunging at time of
harvest; avoid hamstring
graft in athletes who require
maximal power at high
flexion angles (ie, hurdlers)

Excessive muscle tissue noted
when graft is prepared for
insertion

Physical therapy directed at
hamstring strengthening

Saphenous nerve
injury [25]

Injury to either the
sartorial (terminal) or
infrapatellar branch of
the saphenous nerve
during harvest or skin
incision

Careful intraoperative
technique, blunt retraction

Hyperesthesia and numbness
on medial aspect of the knee

Observation, patient counseling,
or desensitization therapy.

BTB = bone-tendon-bone.
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Table 4. Complications related to graft placement and fixation

Error Clinical effect Prevention Detection Remedy

Tibial tunnel

placed too

anterior

[1, 11]

Loss of extension;

higher tensile loads on graft

in full extension could

lead to failure

Careful tibial guide placement

using PCL and meniscus as

references; intraoperative

fluoroscopy to make sure

that the tunnel is posterior

to Blumensaat’s line in full

extension

Intraoperative, graft impinges

in the intercondylar notch in

full extension (Fig. 2).

Postoperative, lateral

radiograph/MRI shows

anterior tunnel placement;

physical examination

reveals limited knee

extension

Consider expanding the tunnel

and filling in the anterior

aspect with graft and using

supplemental fixation

Tibial tunnel

placed too

posterior

[15, 16]

May result in a vertical

tunnel with poor

rotational stability of the

graft; may result in PCL

impingement and early

failure

Careful tibial guide placement

avoiding placement against

the PCL; intraoperative

fluoroscopy to make sure

that the tunnel is not beyond

the middle of the tibial

plateau

Intraoperative, graft impinges

against the PCL during

range of motion.

Postoperative, lateral

radiograph/MRI shows

posterior tunnel placement;

physical examination may

reveal laxity or a pivot shift

Consider expanding the tunnel

and filling in the posterior

aspect with graft and using

supplemental fixation

Femoral tunnel

placed too

anterior [13]

Loss of knee flexion; graft

impingement which can

result in early failure

Ensure adequate observation

of back wall with soft tissue

notchplasty

Intraoperative observation

shows graft is near or

anterior to ‘resident’s

ridge’; lateral knee

radiograph or MRI can

detect anterior placement

If detected early, consider

dilating the tunnel and using

nonaperture fixation (eg,

EndoButtonTM [Smith and

Nephew, Andover, MA,

USA]); revision ACL

reconstruction may be

warranted to achieve

normal knee motion

Femoral tunnel

placed too

posterior [19]

Blowout of the femoral

tunnel which can

compromise graft

fixation if not

recognized

Ensure adequate observation

of the back wall and place

graft in anatomic position;

Over-the-top guides can

help to prevent back wall

compromise

Femoral tunnel has no

posterior wall on inspection;

interference screw does not

achieve purchase

Revision tunnel drilling

at least one diameter away,

if possible, or use

alternative femoral fixation

and maintain tunnel

Femoral tunnel

placed too

vertical [4]

Poor rotational stability,

leading to failure

of the surgery

Medial tibial tunnel placement

can allow for transtibial

drilling lower on the

condylar wall; anteromedial

portal drilling allows for

more anatomic graft

placement

The graft or tunnel is noted to

be in the 12 o’ clock

position at 90o flexion;

radiographs show vertical

tunnel placement

Tibial guides that allow for

lower placement for

transtibial drilling are

commercially available;

anteromedial portal drilling

can eliminate this hazard

(Fig. 3)

Graft fixed in

excessive

knee flexion

[18, 22]

Loss of knee extension

and patellofemoral

pain.

Fixing ACL grafts in terminal

extension can eliminate

excessive graft tension

Physical examination shows

flexion contracture of the

knee; MRI is used to

exclude soft tissue

impingement (ie, cyclops

lesion)

Aggressive physical therapy

focusing on active

quadriceps extension.

Extension casting or

dynamic splinting;

arthroscopic removal of

cyclops lesion if present

(without sacrificing graft)

Excessive

notchplasty

[2]

Pain secondary to

detrimental effects on

articular cartilage and

patellofemoral

dysfunction.

Consider limited or no

notchplasty; consider

accessory medial portal

viewing to obviate the need

for excessive notchplasty

Excessively wide notch;

patella maltracking

Place graft in correct spot and

hope fibrocartilage grows

in.
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Table 4. continued

Error Clinical effect Prevention Detection Remedy

Graft-screw

divergence [9]

Divergence of screw by

greater than 15o-30o from

trajectory of tunnel may

lead to failure of fixation

and ACL failure

Insert screw and drill from

same portal (no divergence

at all); hyperflex the knee

when inserting the screw if

the femoral tunnel was

drilled through the tibial

tunnel; use guide wire to

help gauge mismatch

Postoperative radiograph can

detect divergence.

Suspicion should be raised

if there is difficulty

inserting the screw

Readjust screw if noticed

intraoperatively; consider

supplemental fixation with

suture and post; modify

postoperative protocol

PCL = posterior cruciate ligament; ACL = anterior cruciate ligament.

Fig. 2 An arthroscopic view shows the intercondylar notch during an

ACL reconstruction with the knee positioned in full extension. An

intercondylar notch is evident after a tunnel dilator (unseen) is placed

in the tibial tunnel. Because the dilator is in the position of the ACL

graft, a frontal view such as this one can be used to determine if the

tunnel is well placed. Positioned correctly, the dilator (and therefore

the graft) is not seen when the knee is in full extension. In this view,

only the tibia and femur are seen with the knee in full extension; the

tunnel dilator (position marked by *) is obscured by the distal femur,

indicating proper tibial tunnel placement and absence of graft

impingement. (F = femoral trochlea; ACL = ACL stump).

Fig. 3 An arthroscopic view shows the intercondylar notch during a

left ACL reconstruction with the knee positioned in flexion. The

arthroscope is in the anterolateral portal. The femoral tunnel in this

left knee was drilled via a medial portal and is in the correct 2 o’clock

position. By contrast, the point selected by a transtibial guide would

orient the graft too vertically. (T = femoral tunnel; TT = transtibial

guide).
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