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Total Conditioning Support Program for a Para-Alpine Ski Racer Following Anterior

Cruciate Ligament Reconstruction Using Quadriceps Tendon Autograft: A Case Report
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Abstract : The Total Conditioning Support Program (TCSP) provides comprehensive medical/
scientific support concurrently in multiple disciplines (rehabilitation, nutrition, psychology, high
performance gym, and training gym) to athletes who need rehabilitation due to sports injury or illness.
The goal is to accelerate the return to play and improve upon the pre-injury performance level. We
provided support through the TCSP to a para-alpine ski racer following an anterior cruciate ligament
reconstruction. A multi-disciplinary collaborative approach was followed to implement interventions
to strengthen muscles in addition to those of the affected leg and improve the aerobic and anaerobic
capacity using ergometers. As a result, the athlete was able to compete again after confirming the
effectiveness of the training exercises. Thus, multi-disciplinary collaboration was able to resolve
problems such as lack of expertise and time constraints that usually arise in a single rehabilitation

approach.
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Table2. Training protocol for the enhancement of aerobic and anaerobic capacities

Modality Work duration Work intensity Rest duration Rest intensity sets series
LIT 30-60min 65 ~ 75% HRmax 1
MIT 4min 75 ~ 85% HRmax 3min active 4 1
Long HIT 90-120sec 90 ~ 100% MMP 60sec passive 4 2
(90% HRmax <)
Short HIT 15sec 120 ~ 130% MMP 15sec passive 12 2
(90% HRmax <)
RST 7sec all out 35sec passive 6 3
SIT 15sec all out 120sec passive 4~5 1

LIT: low intensity training, MIT: moderate intensity training, HIT: high intensity training, RST: repeated sprint training, SIT:

sprint interval training
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Table 3. Changes in performance and physiological variables due to high-intensity interval training following

anterior cruciate ligament reconstruction

@ Pre-injury (@ Post Operation i (Pcﬁaaszgé )
PO-3.5Y PO-1.5Y 5M(Pre) 7M(Pre) 7.5M(Pre) 8.5M(Post) (Phase @) o &
Power @2mmol/L (W) - 106 17 - - 134 14.5 264
Power @4mmol/L (W) - 150 149 - - 161 8.1 73
Blood Lactate Curve Test
HR @2mmol/L (bpm) 159 164 - - 167 1.8 5.0
HR @4mmol/L (bpm) 174 179 - - 176 -1.7 1.1
. maximum minute )
MaXImal power (W) 195 217 13
incremental test
%BM (W/kg) 33 - 36 8.5
Maximal Anaerobic peak power (W) 737 781 6.0
Power Test %BM (W/kg) 12.2 13.0 6.5
peak power (W) 575 568 622 9.5 8.2
%BM (W/kg) 10.6 9.3 104 1.3 -2.2
30-s Wingate Test
average power (W) 410 444 485 9.2 18.3
%BM (W/kg) 7.6 73 8.1 1.1 6.4

PO: pre operation, Y: year(s), M: month(s), BM: body mass
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