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The One-Incision Technique for Harvesting Semitendinosus Tendon

and Graft Tunneling in Arthroscopic Assisted Anterior Cruciate
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Background and objective : The use of autogenous

hamstring tendon especially the semitendinosus has
been widely spread for anterior cruciate ligament (ACL)
reconstruction. Anterior approach can be challenging due
to difficult tendon identification and when the harvesting
wound intended to be share for graft tunneling. This studied
aim to find out the technique harvesting semitendinosus
tendon and making graft tunnel through the same incision.
Methods: The study was performed in 3 phases as follows.
Phase 1 : Sixty two dry cadavers were studied for their
characteristics of the semitendinosus tendon, after the
medical student classes.

Phase 2 : Thirty six fresh cadaveric specimen from
orthopedic students and residents workshop were
dissected to postulate the new technique.

Phase 3 : Thirty two cases of arthroscopic assisted ACL
reconstruction using single bundle quadrupled
semitendinosus tendon graft were performed in Khon
Kaen Hospital.

Result : Cadaveric studied revealed that the semitendinosus

tendon was located at 1 finger breadth (2 cm.) below
the tibial tuberosity and W inner most the width of the
medial metaphysic at this level. In all fresh cadaveric
dissection, we could harvest the tendon graft via a 2.5-3
cm. incisional wound. And the tibial tunneling was
successfully placed through the same incision in all 32
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operated cases. After surgery we found 10 cases
complained numbness at the medial aspect of their shins.
However, all 32 cases were appreciate in their surgical
scars, and reported no pain at the harvesting wound 1
month after surgery.

Conclusion : An alternative landmark i.e.,1 finger breadth
below the tibial tuberosity and W the width of the medial
metaphysic at this level lateral to the medial tibial crest
is useful in semitendinosus tendon harvesting and graft
tunneling using in the same incision in arthroscopic
assisted ACL reconstruction.

Keyword: Semitendinosus tendon; landmark; autogenous
graft; tunneling; ACL reconstruction
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Introduction

Anterior Cruciate ligament (ACL) reconstruction
surgery aims primarily to restore knee joint stability' so
that patient can return to sports and activity in daily
living with a low risk for graft ruptures and graft-related
morbidity. Previous studies of the biomechanical
properties found that patellar tendon bone graft gain stiffer
and stronger. However the hamstring tendons are
increasingly popular graft choice for anterior cruciate
ligament reconstruction due to preservation of
quadriceps function and the absence of anterior knee
pain post-operatively.

The use of autogenous hamstring tendon especially
semitendinosus tendon has been wide spread many
years. Hamstring autograft harvest through an anterior
approach can be challenging when identification of the
tendon is difficult>® or if premature graft amputation
occurs’. And also the harvesting wound is different to
the tunneling wound®. This study therefore aimed to find
the simple method for harvesting semitendinosus
tendon precisely and also perform ACL reconstruction
surgery through the same incision.
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Methods

The Human Ethics committee of Khon Kaen Hospital
approved this study (39/2548). Patients were informed
of the nature of the experiment and gave written
consent before operation in phase 3 of this study.

Phase 1 : During March 2010 — March 2011, 62 dry
cadavers that had prepared for medical students of
faculty of medicine were studied to identify semitendinosus
tendon and anatomic correlation. The 30 male and 32
female cadavers were dissected the footprint and correlation
of pes anserinus insertion (Sartorius, Gracilis and
Semitendinosus tendon) (Fig.1) and the land mark of
harvesting point was identified in simple way for
surgical applicable. The saphenous nerve was also
identified.

Phase 2: During March 2011 — March 2012, 36
fresh cadaveric that prepared for Orthopedic students
and Orthopedic residents of faculty of Medicine were
dissected in postulate the new technique as the
landmark 1 finger breadth below the tibial tuberosity and
the width of the medial metaphysic at this level lateral to
the medial tibial crest. (Fig.2)
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Phase 3: During March 2012 — November 2013, 32
cases in Khon Kaen Hospital that arthroscopic assisted
anterior cruciate ligament reconstruction with single
bundle quadrupled semitendinosus tendon were
performed in the same landmark that proof in fresh
cadaveric study. The minimally invasive semitendinosus
tendon harvesting is performed with the patient in the
supine position. Hip and knee flexion position can be
adjusted to improve the ability to palpate the tendons
medial across popliteal fossa (Fig.3). A 2.5 — 3 cm.
longitudinal incision at 1 finger breadth below the tibial
tuberosity and W the width of the medial metaphysic at
this level lateral to the medial tibial crest were performed.
Sharp incision was carried out through skin, and the
popliteal fascia was penetrated bluntly and spread. The
semitendinosus tendon usually the most lateral tendon.
Distal palpation of semitendinosus tendon confirms its
attachment to the tibia at the pes anserinus.

The semitendinosus tendon was identified and
delivered into the wound. A right-angle clamp was placed
around the tendon, and a loop used to tag the tendon.
Peritendinous soft tissue was resected to cleanly
expose the tendon. Blunt dissection and sharp dissection
proximally and distally were performed until there are
no adhesions. The surgeon finger can fully circle the
tendon. Once the tendon was free of any soft tissue
attachment, an opened-ended tendon stripper is
carefully progressive proximally advancement. Critically,
the harvester must be directed precisely in line with the
tendon, toward ischial tuberosity, the proximal attachment

Figure 1 Pes anserinus insertion(Sartorius, Gracilis and
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Figure 2 Landmark for incision : 1 finger breadth
below the tibial tuberosity and W the width of the medial

metaphysic at this level lateral to the medial tibial crest

Figure 3 Semitendinosus tendon harvesting

Figure 4 Surgical wound after surgery
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of semitendinosus. To release the distal aspect of the
tendon, the proximal stump is retrieved with a tendon
stripper. As well as serving as a stripper, the closed
harvester had a sharp tip as periosteal elevator. The
harvester was advanced distally toward tendon
insertion on the pes anserinus that tendon was release
from the tibial cortex. After that the tibial tunneling was
performed through the same incision in conventional
arthroscopic assisted ACL reconstruction trans-tibial
technique.

Results

Sixty-two cadaveric study revealed that all
semitendinosus tendon rest at the lateral most tendon
and anatomic correlation of semitendinosus tendon can
be describe easily as 1 finger breadth below the tibial
tuberosity and 1/4 the width of the medial metaphysic at
this level lateral to the medial tibial crest that all
semitendinosus tendon could be found at this landmark.

Thirty-six fresh cadaveric knees dissecting for the
new technique at the same landmark 1 finger breadth
below the tibial tuberosity and N the width of the medial
metaphysic at this level lateral to the medial tibial crest.
After sharp incision was carried out through skin, and

Table 1 Patient’s characteristics, n=32

Male (%) 26 (81.25)
Height (cm.) 173 +5*
Weight (kg.) 72 +12*
Age of injury (yr.) 26 +6*
Sport injury (%) 24 (75)
Right side affected (%) 16 (50)
* mean with standarad deviation
Table 2 Operation results, n=32
Operation :
ACL reconstruction (%) 15 (46.87)
ACLR and meniscal repair (%) 8 (25)
ACLR and meniscectomy (%) 9 (28.12)

Time for semitendinosus graft harvesting(min.) 12+3*
Total operating time(min.) 72+14*
Success of operation (%) 32 (100)

* mean with standarad deviation
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the popliteal fascia was penetrated bluntly and spread,
the semitendinosus tendon was easily harvested through
this approach. But for complete tendon harvesting, the
incision should be extended distally 0.5 — 1 cm. In
observation this approach was the same as tibial
tunneling of ACL reconstruction. All 36 fresh cadaveric
dissections we can harvest via that incision 2.5 -3 cm
successfully.

Thirty-two cases arthroscopic assisted anterior
cruciate ligament reconstruction with single bundle
quadrupled semitendinosus tendon were performed by
one doctor. Demographic data of the patients were
presented in Table 1. All 32 cases were performed ACL
reconstruction with quadrupled semitendinosus tendon.
And also performed harvesting and tunneling through
the same incision as the new technique that had
described above. We could harvest semitendinosus
tendon without premature graft harvest and necessary
procedures were performed successfully. Arthroscopic
assisted anterior cruciate ligament reconstruction were
sucess all 32 cases. Meniscal repairs were done for 8
cases. And also had partial meniscectomy in the same
period for 9 cases. Semitendinosus grafts diameter were
8.7+2 mm. Operative time for harvesting were 12+3 min.
And operative time were 72+14 min. that shown as
Table 2. After surgery we found that 10 cases complain
numbness at medial aspect of their shin. But all 32 cases
appreciate for their surgical scar (Fig.4). All 32 cases
have no pain at harvesting wound after 1 month. No
wound dehiscence or others wound complication on 2
months follow up.

Discussion

The study showned that the semitendinosus
tendon harvesting in new technique could bring the graft
successfully all cases for ACL reconstruction without graft
morbidity as premature harvesting that compared to
another literatures about 7-15 %", Although10 out of
32 cases (31.25%) had numbness at medial aspect of
shin that was common complication in semitendinosus
graft harvesting. Numbness after graft harvesting
especially in minimally invasive technique had incidence
20 - 40 %*® from saphenous nerve injury. This study
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show that arthroscopic assisted anterior cruciate
ligament reconstruction, transtibial technique and
semitendinosus graft can harvest in the same incision.
The landmark 1 finger breadth below the tibial tuberosity
and the width of the medial metaphysic at this level lateral
to the medial tibial crest is useful to identified semitendinosus
tendon and tunneling for ACL reconstruction. Therefore many
of surgeon still use different technique for harvesting graft
and tunneling.®’

Limitations of this technique may cause saphenous
nerve injuries because the incision quite small. But the
exposure is enough for semitendinosus graft harvesting.
Graft amputation or pre-mature harvesting always concern
for surgeons. Tendon strippers must apply gently and
carefully to the tendon direction appropriate to mitigate
against this. latrogenic saphenous nerve injury is a risk
and has been previously described in the literature® 20
— 40 % of cases. Careful superficially dissection to identify
saphenous nerve and appropriate protection during deep
dissection would minimize risk®.

In conclusion, Alternative landmark 1 finger breadth
below the tibial tuberosity and 1/4 the width of the medial
metaphysic at this level lateral to the medial tibial crest
is a good incision landmark for harvesting semitendinosus
tendon and tunneling for anterior cruciate ligament
reconstruction in the same incision.
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