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Selection of Interferential Screw for Fixation of Graft in Tibial Tunnel
during Anterior Cruciate Ligament Reconstruction by Novel Probe Test

Bishnu Prasad Patro’, Saroj Kumar Patra’, Gurudip Das', Naveen Jeyaraman®, Madhan Jeyaraman’

Learning Point of the Article:
A novel probe test efficiently selects the optimal diameter of biodegradable interference screws for ACL reconstruction, significantly
reducing screw-related complications and the need for additional cortical fixation.

Introduction: Anterior cruciate ligament (ACL) reconstruction is a common orthopedic procedure, employing various grafts such as the
hamstring tendon, bone-patellar bone, and quadriceps tendon. Fixation methods include suspensoryloop with button, interferential screw, and
cortical fixation. The optimal screw diameter for tibial tunnel fixation remains undefined, with choices ranging from 1mm smaller to 1-2 mm
larger than the tunnel diameter. Screw-related complications such as breakage and thread flattening are concerns. This study was to determine
theideal screw diameter for secure graft fixation in the tibial tunnel during ACL reconstruction.

Materials and Methods: A novel arthroscopic probe technique was utilized to assess tibial tunnel bone integrity. Bone quality was categorized
into weak, strong, and very strong. Screw size selection, either equal to or 1-2 mm larger than the tunnel diameter, was based on bone quality.
Screwlengthsvaried from 25 mm to 35 mm.

Results: The novel technique significantly reduced screw-related complications, from 9.6% (24 out of 248 patients) to 0.5% (1 out of 187
patients). The need foradditional cortical stabilization decreased from 14.5% (36 out of 248 patients) to 1.6% (3 out of 187 patients).
Conclusion: The low-cost, efficient 2-min probe test is a secure and effective method for selecting interferential screws in ACL reconstruction,
minimizing complications, and additional stabilization needs.

Keywords: Anterior cruciate ligament, biodegradable screw, tibial tunnel, graft fixation.

Introduction utilized for tibial fixation [1]. On the tibial side interference

Anterior cruciate ligament (ACL) reconstruction, a surgical Screw fixation is one of the stronger modes of ligament fixation

procedure performed worldwide, is considered a standard [2-5]. Both metallic and biodegradable screws are in use for

practice in arthroscopy. The technique involves affixing a graft to decades. Bio-screw has claimed many advantages over the

the femur and tibia to replace the original, injured ACL. Various metallic screw in terms of less graft laceration, low-stress

methods are employed to secure the graft to these bones, shielding, no second surgery for screw removal, low distortion

including suspensory fixation, aperture fixation, cortical
fixation, and additional fixation. The most commonly used
method for femoral fixation is the implementation of a
suspensory device, while an interferential screw is typically

during magnetic resonance imaging, and well bone stock for
revision surgery. Still, it is not free from disadvantages, most
commonly accounting for its higher cost, lower mechanical
strength, tunnel widening, and abnormal biological response
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Figure 1:Peeling of biodegradable screw.

[6,7]. The determination of the bio-screw’s dimensions for
securing the graft within the tibial tunnel is primarily influenced
by the size of the graft, the length of the tunnel, and its diameter
[8,9]. The diameter of the screw may be diminished by 1 mm in
relation to the diameter of the tunnel, equal to the diameter of the
tunnel, or increased by 1-2 mm as compared to the tunnel
diameter. On occasion, the tendon is harmed and even torn
during the insertion of the screw into the tibial tunnel [10,11].

Figure 3: Breakage of screw tip.

Figure 2: Flattening of screw thread.

Figure 4: Additional cortical fixation.

The graft injury is less with smaller-sized
screws but there is a higher possibility of
loosening of graft leading to post-operative
laxity. In turn, when a larger diameter screw is
used, it leads to graft damage and laceration
during screwing [11,12]. The tendon
undergoes compression and occasional
incision when an unsuitable screw is inserted,
resulting in a decline in the pullout strength
[11]. The estimation of the strength of
interference screw fixation in ACL
reconstruction should not be based on the
utilization of insertion torque [13,14]. Many
studies showed that during ACL
reconstruction, the tibial bio-screw is 1 mm
more than the tunnel diameter [9,15].
Campbell’s 12th edition: Use a 1 mm smaller
screw with the use of cortical post for graft
fixation into the tibial tunnel.

We performed 248 (male: 209 and female: 39)
ACL reconstructions from 2009 to 2015. In all
cases, we used a cortical suspensory button for
femoral fixation and an interferential bio-screw
for tibial fixation. The usual screw was of length 25 mm to 35 mm
and diameter 1 mm more than the tunnel diameter based on the
literature. We used semitendinosus and gracilis autograft. For us,
hearing the torque sound while screwing justifies the appropriate
fixation of the graft. In 38 cases (15%), we were not able to hear
the torque sound while screwing the screw and presumed an
inferior fixation as the feeling of fixation of the graft was not well
appreciated. Because of the cost
factor screw was changed to a 1 mm
higher diameter only in 2 cases but
additional cortical fixation such as a
suture wheel, bone stapler, or suture
post was used in the rest 36 more
economical cases. In contrast, there
were 24 cases (all male) where we
could not screw the interferential
screw in one attempt. Of these 24
cases, screw tip was broken in 4
cases, excoriated in 6 cases, and
flattening of screw threads in 14
cases (Fig. 1,2, 3). We presume that
the screw size diameter of 1 mm
more than the tunnel diameter does
not hold for all patients. In some
patients, the screwis either too tight
to insert or too loose to fix the graft.
Whenever the screw is loose, we

Journal of Orthopaedic Case Reports | Volume 14 | Issue 7 | July 2024 | Page 172-178



Patro BP, etal

www.jocr.co.in

Figure 5: Palpation ofinferior wall of tunnel, probe test.

need to fix it with additional cortical fixation, this accounts for
extra cost and the possibility of tissue reaction to non-absorbable
sutures (Fig. 4). When there is difficulty in inserting the screw,
we need to dilate the tunnel, which in some situations widens the
tunnel more than desired. As there is no standard guideline for
the selection of a screw for the fixation of the graftinto the tunnel,
there is the possibility of an undesirable situation in the theater.

Besides we have not considered the factors influencing the
selection of screw size like bone quality, swelling of graft, etc, we
presume that bone quality of the proximal tibia could be a major
factor in deciding the screw diameter. Bone quality is decided by
various factors such as age, gender, and physical activity of the
individual. We can access the bone quality of the proximal tibia
by X-ray or dual-energy X-ray absorptiometry (DEXA), but not
helpful because of different exposure of X-ray beam and opacity
modulation by the digital X-rays. The role of DEXA in this
particular scenario is not well known, but as orthopedic
surgeons, we are well versed in accessing the quality of bone to
some extent from the difficulty in drilling the bone. Hence, the
bone quality of the proximal tibia can be also felt while drilling
the tibial tunnel. As we know drilling is also affected by various
factors such as the torque of the drill, sharpness of the drill bit,
battery power of the drill, etc, we thought of considering this
feeling and accessing the bone quality of the tibial tunnel with an
arthroscopic probe, the probe test.

Probe test: Evaluating the bone quality of the tibial tunnel with
the arthroscopic probe and classifying bone quality into three
groups. Based on bone quality, ideal screw size is decided (Table
1, Fig. 5, and Video 1). The purpose of this study is to present a
series of ACL reconstructions with bio-screws whose size is
decided based on bone quality accessed by novel probe tests. We
hypothesize that the bone quality of the proximal tibia could be

Table 1: Probe test.
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Table 2: Outcome of probe test.

influencing the fixation of the graft with an interferential screw.
Our probe test does not add any additional cost and can be
executed in <2 min, which could help in accessing the bone
quality and selection of ideal screw size for graft fixation in the
tibial tunnel.

Materials and Methods

We have included ACL reconstruction surgeries performed
between January 2016 and May 2019. All revision ACL
reconstructions and tibial fixation other than biodegradable
screws were not included in the study. Graft fixation with
metallic screw was excluded from the study. After all exclusion, a
total of 187 patients (male 140 and female 47) in whom probe
test was employed for the selection of interferential screw were
included in the study. All the patients were in the age group of 21
years—56 years (Ave 36 years). Hamstring tendons either
semitendinosus alone or with gracilis harvested in all the patients
to prepare the graft to achieve atleast 7-mm graft diameter.

Surgical technique

The routine surgical procedure was employed in all patients with
appropriate anesthesia. The anatomical femoral tunnel was
prepared with a transportal approach. The anatomical tibial
tunnel was created routinely and the diameter of the tunnel was
decided as per the diameter of the graft. The bone quality of the
tibial tunnel was accessed as per our probe test (Table 1 and Fig.
5). Quadrupled or S-stranded graft fixed to femoral cortex with
suspensory loop and button. The knee was put into 20 cycles of
movement with tension on the graft. The length of the screw was
decided as per the length of the tibial tunnel usually between 25
mm and 35 mm. The diameter of the tibial screwis decided as per
the probe test outcome. A tibial screw was inserted from the
posteromedial aspect of the graft with a posterior thrust on the
tibia at 30° of knee flexion. All the screws were applied by a single
surgeon and torque sound was appreciated where ever it was
audible (Video 2). It was part of routine ACL reconstruction but

Table 3: Fate of screw with and without probe test.

additional cortical fixation such as a suture wheel, post, and bone
stapler along with screws of all sizes was kept ready to meet any
additional need where the torque sound was not audible (Video
3). The significance of probe test is zero cost in terms of financial
expenditure, less time consuming to perform (1-2 min), no
drawbacks, and easylearning curve.

Results

From the probe test, we had very strong bone in 25 (13%) cases,
strongbonein 118 (63%) cases,and weak in 44 (23%) cases. Bio-
screw of diameter same size as tunnel width was given in 25 cases,
1 mm more than tunnelwidthin 117,and 2 mm more than tunnel
widthin 45 cases (one case screw revised to higher screw) (Table
2).

Graft fixation on the tibial tunnelis considered satisfactory when
we can hear the torque sounds while screwing the screw. As per
our definition of satisfactory fixation, we achieved so in 182
patients (97.3%). There was no additional cortical fixation in all
the above 182 cases. In 4 cases, all females were not satisfied with
our fixation, as there was no torque sound heard during screwing
nor we were happy from the feel of screwing the screw. Of the 4
patients, in one case, the next higher diameter screw wasused and
in three patients, additional cortical fixation was used. With the
use of next higher diameter, screw fixation was satisfactory. In
one case (probe score = 0), we struggled to insert the screw and
ended up with a breakage of the screw tip. We further dilated the
cortical margin of the tibial tunnel and reused the same screw.
The fate of interferential screws with and without probe test has
been tabulated in Table 3.

Discussion

It is imperative to ensure complete immobilization of the ACL
graft within the tibial tunnel to effectively mitigate any potential
loosening of the graft following the surgical procedure. From the
femoral aspect if the suspensory button is placed correctly on the
cortex, further loosening of the graft depends on the quality of
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the suspensory loop. From the tibial aspect whenever the
surgeon is not confident of his graft fixation, there is invocation
of additional cortical fixation to prevent graft slippage with the
rehabilitation of the knee. There are multiple opinions in the
literature on the selection of screw diameter for fixation of ACL
graft into the tibial tunnel. Harvey et al. [1] found that the pull-
outstrength of the interference screw depends upon the length of
the screw but the correlation was not significant. They found
better fixation of graft when the head of the screw engages the
cortex of the tibia. Increasing the length of the screw in the
cancellousbone did notimprove graft fixation [ 1]. We would like
to appreciate that the torque sound is produced during the
engagement of the screw in the cortical part of the tibial tunnel.
For the same reason, we evaluated the bone quality only on the
cortical part of the tibia, i.e., within 1 cm of the tunnel from the
tibial cortex. Similarly, Phillips et al. [16] found a difference in
the insertion torque at different depths of the tibial tunnel. The
average torque values for the insertion in the distal third, middle
third, and proximal third were recorded as 8.7, 4.7, and 4.3 in/Ib,
respectively. The highest torque was observed at the cortical
region of the tibial tunnel. Debieux et al. [17] found no
difference in the functional outcome of the knee in regard to
interferential screw, i.e., biodegradable screw and metallic screw.
They observed breakage of the biodegradable screw during the
insertion of the screw in the tibial tunnel. We presume that this
could be due to very strong bone and the use of a standard 1 mm
or 2 mm larger diameter screw for fixation of graft in the tibial
tunnel. In our previous observation before advocating the probe
test, we had a problem with 24 cases in which the screw tip was
broken in 4 cases, screw excoriation in 6 cases, and flattening of
screw thread in 14 cases. Such an outcome could be due to
swelling of graft or very strong bone. With the implementation of
the probe test, our issues with screw breakage decreased from
1.6% (4 0f248) t0 0.5% (1 of 187) and all possible screw damage
decreased from 9.6% (24 of 248) to 0.5% (1 of 187). We used
biodegradable screws in all the cases and cannot opine the effect
of metallic screws in similar situations. Emond et al. [ 18] in their
study on 745 patients comparing bio-screws with metallic screws
observed similar complications in both groups and no difference
in functional outcome and laxity of graft tested by arthrometry.
Brand et al. [9] in their cadaveric study found better fixation of
graft in tibial tunnel in bone with good bone mineral density.
Besides the pull-out strength was directly related to the torque of
the application of the screw, higher torque of application, better
fixation of graft, and less graft slippage. They have postulated the
role of torque in the application of screws and post-operative
rehabilitation. In our study, we lack a torque-limiting screwdriver
and for us, the torque sound during screw application was
considered a satisfactory fixation. As an orthopedician, we are
well versed with the bone quality and difficulty in screw fixation.

In tibial screw fixation, we could well correlate the difficulty in
screw fixation and the production of torque sound. Although we
have less literature support on torque sound for us, it is the
marker of satisfactory fixation of the graft. There was no addition
of extra cortical fixation when screw insertion produced torque
sound. Weiler et al. [8] showed that screw length is more
important than screw diameter for fixation strength. More screw
length gives more hamstring tendon interference fit fixation.
Heier et al. [19] commented on the outcome of ACL
reconstruction which depends more on the biological age than
the chronological age of the patient. Basically, he is pointing at
the quality of bone and muscle quality influencing the outcome
of ACL reconstruction. We had a similar experience on female
patients where the chronological age did not correspond to their
biological age in terms of their bone quality. In these patients, we
had to change to 1 mm higher screw diameter or added cortical
fixation. Age of the patient is not sufficient to assess the bone
quality, and there should be real-time feedback during the
operation to evaluate the bone quality. Both difficulty in drilling
and access of bone quality by probe test can give anidea about the
bone quality. Difficulty in drilling can be biased by the sharpness
of drill bit, drill rpm (rotation per minute), power of drill, etc.
However, probe test is simple and easy to access, which can be
well appreciated in 15-20 cases. Besides it is no way hindering
the outcome of surgery, it takes only 2 min to do the test and part
of routine surgical procedure. Whenever there is doubt about
fixation, an additional cortical fixation can be used. In our series,
the need for additional cortical fixation before the use of probe
test was 36 cases out of 248 (14%) patients and only in 3 of 187
patients (1.6%). The rate of screw damage or breakage before the
advent of probe test was 9.6% (24 of 248 patients) and it was only
0.5% (1 of 187 patients) after we used the probe test for the
selection of interferential screws. Probe test was never
detrimental in any way either from time-consuming or in terms

ofthe selection of screw.

Careful graft preparation, accurate measurement of graft
diameter, and preparing matched tunnel account for graft
stability and withstanding the load during post-operative
rehabilitation till there is bony ingrowth into the graft [4]. Dual
photon absorptiometry can be used to measure the bone quality
of proximal tibia which is a non-invasive and in vivo procedure.
However, access to high-end equipment is a matter of concern
and the costs involved outweigh the benefits. Probe test as per
our perspective can meet the need of the hour in accessing the
bone quality about the selection of interferential screw at no
additional cost [20]. The present study warrants careful
consideration of its inherent limitations. First, it is crucial to
recognize the lack of specificity associated with the probe test
utilized in our research. The variability in the applied force

Journal of Orthopaedic Case Reports | Volume 14 | Issue 7 | July 2024 | Page 172-176




Patro BP, etal

www.jocr.co.in

during this test across different surgeons presents a notable
challenge in achieving standardization. Furthermore, the
reliance on torque sound, as suggested by the author, poses an
additional limitation, given its inherent inability to be
quantitatively measured.

Conclusion

At present, there exists a lack of a parameter that can aid the
surgeon in the selection of the appropriate screw diameter for
the fixation of the ACL graft in the tibial tunnel. The probe test,
which is both cost-effective and safe, can be completed within a
span of 2 min. The test has been successfully employed in
15-20 cases, and its underlying principles are not overly

complex. We propose advocating for the use of this test until a
superior method for selecting the optimal screw diameter for
ACL graft fixation in the tibial tunnel becomes available.
Further research endeavors have the potential to reinforce the
validity of this test.

Clinical Message

The use of a simple, cost-effective probe test to assess tibial tunnel
bone quality can guide the selection of the optimal diameter for
biodegradable interference screws, leading to a significant reduction
in screw-related complications and the need for additional fixation
in ACL reconstruction.
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