Why should we sacrifice the gracilis in ACL hamstring reconstruction?
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N o VAP Vo RS T Y N

INTRODUCTION

The use of hamstring tendons for ACL reconstruction has become more accepted in the
recent years. Many authors have shown good results using semitendinosus and gracilis
grafts (1, 2, 3) while others have had similar results using the quadrupled semitendinosus
alone (4, 5, 6). Some, however, have been concerned about the possibility of muscular
weakness and its effects on strength and stability after sacrifice of hamstrings (7, 8, 9,
13,14,15,18).

In our study, we sought to determine if there was a difference in the clinical results of ACL
reconstruction when using the semitendinosus tendon (ST) alone versus the
semitendinosus and gracilis (STG) construct.

MATERIALS AND METHODS:

From January 1996 to December 2001, 230 consecutive patients underwent ACL
reconstruction using hamstring autografts. In our prospective randomized study we
followed a group of 97 patients operated with either an ST graft (50) or STG graft (47).
No statistically significant differences were found for the age, time of surgery, gender, leg
involved, or meniscal treatment among two grafts groups (p>0.05).
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The patients were evaluated according to standard knee scales (IKDC, Noyes, Lysholm, Tegner),
self evaluation score - SANE(10), clinical findings, computerized knee laxity analysis and
functional tests. Isokinetic flexion, extension and internal rotation-external rotation testing were
also performed. Subjects were evaluated preoperatively and 3, 5,12 months after surgery by the
surgeon and physical therapist. Independent examiners conducted the final evaluation at a mean
follow-up of 36 months. Patients were asked about their satisfaction with the treatment, and if they
were able to return to the same pre-injury activity level and sport.

RESULTS:

We compared data for the ST and STG groups and did not find any significant difference
between the two groups with standard knee scores, self evaluation scores, clinical
findings, computerized knee laxity analysis, flexion - extension and external rotation
strengths, as well as functional tests. We noted, however, that the internal rotation torque
deficit was significantly higher in the STG group (p=0.039). Likewise, the external to
internal rotation ratio was significantly greater (p=0.006) in the STG group.

DISCUSSION:

The use of a doubled STG graft versus a quadrupled ST graft is still a matter of contention.
Recent studies have explained some disadvantageous effects after harvesting hamstring
tendons. Tashiro et al (13) in a prospective, randomized study reported a significant
decrease of hamstring strengths in both groups when studied at 70° or more flexed
position; furthermore, the double tendon group had considerably less strength than the
single tendon harvest group at 18 months. The difference was seen especially at high
flexion angles. Ohkoshi et al(9) reported no difference in peak flexion torque or total work
after semitendinosus harvest from uninjured knee, but the presence of the different shape
of isokinetic curve at deep flexion after harvesting.

In another study, Nakamura et al (7) reported a significantly lower mean maximum
standing knee flexion angle in the STG group compared to the ST group. Adachi et al(18)
compared ST and STG group with allogenic fascia lata graft and reported that peak torque
value and total work in each group, compared to normal knees, was not statistically
different; however, the more hamstring tendons were harvested, the more loss of active
knee flexion was observed.

Other authors (8,14,15) noted persistent weakness in internal rotation after harvest of the
semitendinosus and gracilis tendons, and suggested that hamstring sacrifice would
compromise dynamic stability, especially under rotational loads.

Cross(16), Eriksson (17), Leis(19) revealed a potential for the hamstring tendons to
regenerate and for the semitendinosus muscle to recover, although the degree of recovery
in the case of internal rotation strength is, at minimal, one year as confirmed in this
study(16, 17).

In a recent study, Hioki at al(20) reported that the redevelopment of hamstring tendons
after graft harvest was not equal, and they distinguished three different patterns: similar
shape to intact knee, smaller proximally with distal tendon-like structure, and considerably
smaller proximally without tendon-like structures. The greatest knee strength was in the
first, and the lowest in third group.



CONCLUSION:

The use of ST or STG for ACL reconstruction offers good clinical results and we did not
find important differences with the final outcome, but isokinetic tests revealed internal
rotation weakness in the ST group. There are still plenty of questions without answer, but
many studies recommended sacrifice one hamstring tendon only.

In our opinion, the surgeon should always consider reconstruction using only
semitendinosus tendon, especially in specific, demanding deep flexion and maximal
rotational strength sports activities such as hurdles, long-, high- and triple jumps, skiing or
soccer.

Maybe this strength weakness, revealed after hamstring ACL reconstruction, is one of the
reasons of failure in returning athletes to sport.
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