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Abstract.

[Purpose] The purpose of this study was to investigate the effect of gastrocnemius stretching com-

bined with talocrural joint mobilization on weight-bearing ankle dorsiflexion passive range of motion. [Subjects]
Eleven male subjects with bilateral limited ankle dorsiflexion passive range of motion with knee extended partici-
pated in this study. [Methods] All subjects received talocrural joint mobilization while performing gastrocnemius
stretching. Ankle dorsiflexion passive range of motion was measured using an inclinometer under weight-bearing
conditions before and immediately after intervention. A paired t-test was used to analyze the difference between
weight-bearing ankle dorsiflexion passive range of motion pre- and post-intervention. [Results] A significant in-
crease in weight-bearing ankle dorsiflexion passive range of motion was found post-intervention compared with
pre-intervention. [Conclusion] These findings demonstrate that gastrocnemius stretching combined with joint mo-

bilization is effective for increasing weight-bearing ankle dorsiflexion passive range of motion.
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INTRODUCTION

Ankle dorsiflexion passive range of motion (DF PROM)
measurements are performed in the field of physical therapy
to estimate ankle motion during functional activities") and to
prevent lower extremity injuries?. Although in the clinical
setting, ankle DF PROM is frequently measured under non-
weight-bearing (non-WB) conditions'>> %), many researchers
have stated that the WB position is more appropriate for
estimating the amount of ankle DF motion during functional
activities> ©. Therefore, WB ankle DF PROM should be
measured during interventions focused on increasing ankle
DF PROM.

Limited ankle DF PROM with knee extended may result
from gastrocnemius tightness and insufficient posterior talar
glide”). Thus, gastrocnemius stretching and talocrural joint
mobilization have been performed as intervention strategies
to increase ankle DF PROM?> & 9). Previous studies have

*Corresponding author. Jae-Seop Oh (E-mail: ysrehab@inje.
ac.kr)

©2015 The Society of Physical Therapy Science. Published by IPEC Inc.
This is an open-access article distributed under the terms of the Cre-
ative Commons Attribution Non-Commercial No Derivatives (by-nc-
nd) License <http://creativecommons.org/licenses/by-nc-nd/3.0/>.

reported a significant increase in ankle DF PROM after these
interventions> % 9); however, to our knowledge, no study has
demonstrated the combined effect of both interventions on
WB ankle DF PROM. Therefore, the aim of the present study
was to examine the influence of gastrocnemius stretching
combined with joint mobilization on WB ankle DF PROM.

SUBJECTS AND METHODS

In total, 11 male subjects with bilateral limited non-WB
ankle DF PROM with knee extended (mean age, 22.82 +
3.09 years; mean height, 175.91 + 3.39 cm; mean weight,
69.55 + 3.78 kg; mean non-WB ankle DF PROM, 4.17 +
2.48°) participated in this study. Inclusion criteria were 1)
ankle DF PROM with knee extension < 10°; 2) ankle DF
PROM with knee flexion > 10°; and 3) > 5° difference in
ankle DF PROM between knee extension and knee flexion
conditions on bilateral sides in non-WB positions®. Subjects
with a history of surgery on the lower extremity, fracture, or
neurological diseases were excluded from this study. All par-
ticipants signed an informed consent form approved by the
Institutional Research Review Committee of Inje University
prior to participation in this study. The study protocol of this
study complies with the ethical standard of the declaration
of Helsinki.

WB ankle DF PROM with knee extended was measured
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following the procedures suggested by Munteanu et al'®.
Subjects stood in front of a wall and placed the leg being
tested behind the contralateral leg in a lunge posture. Sub-
jects were asked to place both hands on the wall and then lean
forward without heel-off and knee flexion until maximum
stretch was felt in the gastrocnemius on the tested leg. The
force applied to the tested leg was maintained at 60 + 5% of
the subject’s weight using scales!). An examiner determined
the maximum tibial inclination using an inclinometer to
measure the WB ankle DF PROM with knee extended. Mea-
surements of WB ankle DF PROM were repeated 3 times for
each ankle under pre- and post-intervention conditions. The
mean value of 3 trials was used for data analysis.

For gastrocnemius stretching combined with joint mobi-
lization, subjects leaned forward against the wall in the same
lunge posture as that during measurement of WB ankle DF
PROM with knee extended until the maximum gastrocne-
mius stretch was felt. Subjects held the end-range posture
while an examiner provided the talus of the tested leg with
sustained anterior-to-posterior gliding force. An intervention
trial was performed for 30 s, and 10 trials were repeated with
30-s rest periods for each ankle.

The difference in WB ankle DF PROM with knee ex-
tended between pre- and post-intervention conditions was
analyzed using a paired t-test. PASW Statistics software
(ver. 18.0; SPSS, Inc., Chicago, IL, USA) was used for
statistical analysis.

RESULTS

WB ankle DF PROM with knee extended was sig-
nificantly increased in post-intervention compared with
pre-intervention conditions (42.60 £ 5.49° versus 38.24 +
4.69°, p <0.001).

DISCUSSION

Our findings demonstrate that gastrocnemius stretching
combined with joint mobilization significantly increases WB
ankle DF PROM with knee extended. Stretching exercises
increase tolerance, resulting in increased ROM'?). Addition-
ally, increased displacement of the myotendinous junction
(MT]J) after gastrocnemius stretching for 5 min was found
in a previous study'®. Therefore, the change in tolerance
and/or increase in MTJ displacement might have influenced
our findings. The addition of talocrural joint mobilization
to gastrocnemius stretching is another possible explanation
for our findings. Previous research by Dinh et al.) showed a
4.25° increase in WB ankle DF PROM with knee extended
after gastrocnemius stretching alone for 3 weeks. Although
gastrocnemius stretching combined with joint mobilization
was applied for 5 min in the present study, the amount of
increase in WB ankle DF PROM after intervention (i.e.,
4.36°) was similar to that found previously. Considering this
outcome, despite the relatively short period of intervention
in the present study, it may be inferred that the addition of
talocrural joint mobilization might maximize the effects of

general gastrocnemius stretching. Talocrural joint mobiliza-
tion improves posterior talar glide, which increases ankle
DF?. Thus, we conclude that gastrocnemius stretching com-
bined with joint mobilization might decrease gastrocnemius
tightness and increase posterior talar gliding movement,
which effectively increases WB ankle DF PROM with the
knee extended.

The present study had several limitations. First, although
non-WB ankle DF PROM was used as an inclusion crite-
rion, changes in non-WB ankle DF PROM after intervention
were not measured. However, we believe that WB ankle DF
PROM is clinically more important because most functional
activities are performed under the WB condition. Second,
our study included only male subjects, and the results can-
not be generalized to women. Lastly, long-term evaluation
should be performed in a future study.

ACKNOWLEDGEMENT

This work was supported by the 2014 Post-Master Re-
search Program of Inje University.

REFERENCES

1) Kang MH, Kim JW, Kim MH, et al.: Influence of walking with talus taping
on the ankle dorsiflexion passive range of motion. J Phys Ther Sci, 2013,
25:1011-1013. [Medline] [CrossRef]

2) Kibler WB, Goldberg C, Chandler TJ: Functional biomechanical deficits in
running athletes with plantar fasciitis. Am J Sports Med, 1991, 19: 66-71.
[Medline] [CrossRef]

3) Dinh NV, Freeman H, Granger J, et al.: Calf stretching in non-weight bear-
ing versus weight bearing. Int J] Sports Med, 2011, 32: 205-210. [Medline]
[CrossRef]

4) Choi YK, Nam CW, Lee JH, et al.: The effects of taping prior to PNF
treatment on lower extremity proprioception of hemiplegic patients. J Phys
Ther Sci, 2013, 25: 1119-1122. [Medline] [CrossRef]

5) Rabin A, Kozol Z: Weightbearing and nonweightbearing ankle dorsiflex-
ion range of motion: are we measuring the same thing? J] Am Podiatr Med
Assoc, 2012, 102: 406—411. [Medline] [CrossRef]

6) Whitting JW, Steele JR, McGhee DE, et al.: Passive dorsiflexion stiffness
is poorly correlated with passive dorsiflexion range of motion. J Sci Med
Sport, 2013, 16: 157-161. [Medline] [CrossRef]

7) Sahrmann SA: Movement System Impairment Syndromes of the Extremi-
ties, Cervical and Thoracic Spines. St. Louis: Mosby, 2010.

8) Landrum EL, Kelln CB, Parente WR, et al.: Immediate effects of anterior-
to-posterior talocrural joint mobilization after prolonged ankle immobi-
lization: a preliminary study. J Manual Manip Ther, 2008, 16: 100-105.
[Medline] [CrossRef]

9) Vicenzino B, Branjerdporn M, Teys P, et al.: Initial changes in posterior ta-
lar glide and dorsiflexion of the ankle after mobilization with movement in
individuals with recurrent ankle sprain. J Orthop Sports Phys Ther, 2006,
36: 464—-471. [Medline] [CrossRef]

10) Munteanu SE, Strawhorn AB, Landorf KB, et al.: A weightbearing tech-
nique for the measurement of ankle joint dorsiflexion with the knee ex-
tended is reliable. J Sci Med Sport, 2009, 12: 54-59. [Medline] [CrossRef]

11) Jung DY, Koh EK, Kwon OY, et al.: Effect of medial arch support on
displacement of the myotendinous junction of the gastrocnemius during
standing wall stretching. J Orthop Sports Phys Ther, 2009, 39: 867-874.
[Medline] [CrossRef]

12) Weppler CH, Magnusson SP: Increasing muscle extensibility: a matter of
increasing length or modifying sensation? Phys Ther, 2010, 90: 438—449.
[Medline] [CrossRef]

13) Nakamura M, Ikezoe T, Takeno Y, et al.: Acute and prolonged effect of
static stretching on the passive stiffness of the human gastrocnemius
muscle tendon unit in vivo. J Orthop Res, 2011, 29: 1759-1763. [Medline]
[CrossRef]


http://www.ncbi.nlm.nih.gov/pubmed/24259905?dopt=Abstract
http://dx.doi.org/10.1589/jpts.25.1011
http://www.ncbi.nlm.nih.gov/pubmed/1672577?dopt=Abstract
http://dx.doi.org/10.1177/036354659101900111
http://www.ncbi.nlm.nih.gov/pubmed/21181639?dopt=Abstract
http://dx.doi.org/10.1055/s-0030-1268505
http://www.ncbi.nlm.nih.gov/pubmed/24259927?dopt=Abstract
http://dx.doi.org/10.1589/jpts.25.1119
http://www.ncbi.nlm.nih.gov/pubmed/23001734?dopt=Abstract
http://dx.doi.org/10.7547/1020406
http://www.ncbi.nlm.nih.gov/pubmed/22743238?dopt=Abstract
http://dx.doi.org/10.1016/j.jsams.2012.05.016
http://www.ncbi.nlm.nih.gov/pubmed/19119395?dopt=Abstract
http://dx.doi.org/10.1179/106698108790818413
http://www.ncbi.nlm.nih.gov/pubmed/16881463?dopt=Abstract
http://dx.doi.org/10.2519/jospt.2006.2265
http://www.ncbi.nlm.nih.gov/pubmed/17888733?dopt=Abstract
http://dx.doi.org/10.1016/j.jsams.2007.06.009
http://www.ncbi.nlm.nih.gov/pubmed/20026882?dopt=Abstract
http://dx.doi.org/10.2519/jospt.2009.3158
http://www.ncbi.nlm.nih.gov/pubmed/20075147?dopt=Abstract
http://dx.doi.org/10.2522/ptj.20090012
http://www.ncbi.nlm.nih.gov/pubmed/21520263?dopt=Abstract
http://dx.doi.org/10.1002/jor.21445

