
Thompson calf squeezing test: clinical and ultrasound 
correlations in the follow up of Achille’s tenorraphy
M. Leigheb1, P. Conte2, P. Neri2, I. Zorzolo3, D. Martinelli3, F. Martino2, A. Carriero2, 
F. Grassi1

1 S.C. Ortopedia e Traumatologia; 2 S.C. Radiodiagnostica, University Hospital “Maggiore della Carità”; 3 School of Medicine, 
University of Eastern Piedmont, Novara (Italy)

Abstract.In the follow up of Achille’s tenorraphy, negativization of Thompson calf queezing test is not always 
omogeneous and absolute. Aim of the paper is to correlate Thompson test to different anatomical-ultrasound 
and functional parameters. We investigated clinically and by ultrasound 61 patients operated on of Achille’s 
tenorraphy at Novara Hospital with follow-up of 10 to 46 months. Negative controls were contralateral 
tendons. We excluded patients with previous and/or contralateral Achille’s tendon ruptures, those operated 
after 7 days, diabetics or with autoimmune diseases, if used topic steroids, < 18 years, those rejecting the 
study. Measured parameters were: age, gender, height, weight, side, open vs percutaneous approach, time 
from operation, neutral angle and range of motion of the ankle, maximal circumference of the leg, Single 
Heel Rise Test, Visual-Analogue-Scale Foot and Ankle (VAS FA) score; with ultrasound: length of tendons, 
mio-tendinous U.S.-structure, dynamic diastasis of tendon scar, tendon sliding. Thompson test is positive if 
no plantar-flexion of the foot occurs at calf squeezing, negative if plantar-flexion is normal (75% patients) and 
intermediate if reduced or slight reactive (25%).We found correlation of Thompson test with age (p<0,05) and 
with tendon length (p>0,05), being intermediate tests more represented in older patients and in those with 
longer healed tendons. In conclusion post-operative negativization of Thompson test can be incomplete as 
observed in older patients and in those healed with elongated tendon. (www.actabiomedica.it)
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O r i g i n a l  a r t i c l e

Introduction and rationale

Anamnesis and clinical examination are essential 
in diagnosis of Achille’s tendon ruptures.

Lack of plantar-flexion of the foot at calf squeez-
ing is the most sensitive and specific sign, as described 
by Thompson in 1962 (1, 2). According to our obser-
vations, even at medium-long follow-up time after 
surgical repair of the Achille’s tendon, negativization 
of Thompson calf squeezing test is not always omoge-
neous and absolute. This leaded us to investigate on its 
meaning and mechanism.

Aim of the paper is to correlate Thompson test 
to different anatomical-ultrasound and functional pa-
rameters.

Materials and Methods

In this retrospective study, we investigated 61 
patients sequentially operated, from 01/01/2008 to 
12/31/2010 of Achille’s tenorraphy at Novara Hospi-
tal with follow-up of 10 to 46 months. 

Standard post-operative rehabilitation proto-
col was the same for all patients and made of three 
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stages: 1) 30 days of loadless plantar-flexion immobi-
lization cast; 2) 30 days of full weight bearing  with a 
90°-locked brace and active-passive loadless mobiliza-
tions against gravity. 3) 30 days of free ankle walking 
(full weight bering) with a decreasing heel from 4 to 1 
cm weekly.

We excluded patients with previous and/or con-
tralateral Achille’s tendon ruptures, insertional or  mi-
otendinous junction ruptures, all surgical procedures 
but Krakow technique (open approach, in spinal anes-
thesia) and percutaneous Ligadon® technique (in local 
anesthesia) (Fig. 1), those operated after 7 days from 
rupture, diabetics, patients with autoimmune diseases, 
if used topic steroids, those under 18 years of age and 
who rejected to participate to the study.

At respective follow-up, all included patients 
underwent three orthopaedists indipendent evalua-
tion with Thompson calf squeezing test. Contralateral 
tendons were considered as negative controls. On the 
basis of unanimous opinion, patients were divided into 
three groups: 0) negative if plantar-flexion was normal 
at calf squeezing, 1) intermediate if reduced or slight 
reactive, 2) positive if no plantar-flexion of the foot 
occurred. Patients on whom orthopaedists opinion was 
discordant were excluded from the study.

Measured parameters reported on individual Case 
Report Form (CRF) were: weight (Kg), age at surgery 
(years), neutral angle and range of motion of the an-
kle (degrees) established with a goniometer (Fig. 2), 
maximal circumference of the lower leg (cm) (Fig. 3) 

and minimal circumference of the ankle (cm) in the 
operated limb established with a flexible measuring 
tape, minimal external width of operated tendon (mm) 
measured with a calliper (Fig. 4), Single Heel Rise Test 
(3-7) on operated leg (number of repetitions). Ultra-
sound parameters were acquired and measured with 
the following echographer: Esaote S.p.A. (Genova – 
Italia), MyLab 70 XVG with linear transductor LA 
523 using 8 to 12 MHz frequences (Figg. 5, 6). In 
particular we measured and registered: length (mm) of 
tendon from Soleus mio-tendinous junction to most 
proximal tendon-calcaneus contact, thickness at mio-
tendinous junction (mm), width of mio-tendinous 
junction, tendon maximal thickness, tendon maximal Figure 1. Percutaneous suture under UltraSound control

Figure 2. Measuring Tibio-Talar joint angles with goniometer

Figure 3. Measuring maximal lower leg circumference with a 
flexible measuring tape
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width. Visual-Analogue-Scale Foot and Ankle (VAS 
FA) (8) was administered to patients (maximum total 
= 100 x 20 = 2000). Gender, height, weight, side, open 

vs percutaneous approach, time from operation, ankle 
ROM in dorsal-flexion and in extension, difference 
rate of maximal circumference between the operated 
and non operated leg, mio-tendinous U.S.-structure 
of the Achilles tendon and Triceps Surae muscles, dy-
namic diastasis of tendon scar and tendon sliding (by 
dynamic ultrasound) were also noted.

Means of different parameters reported on a Da-
taBase were correlated to the three Thompson test cat-
egories using Student t-test.

Results

From the retrospective evaluation of the 61 pa-
tients, 40 fell within the exclusion criteria. Remaining 
21 patients underwent clinical and ultrasonographic 
evaluation obtaining results reported in Table 1.

At check up from 10 to 46 months after surgery, 
15 out of 21 patients (75%) showed a negative Thomp-
son test (group 0) for all three evaluators and 6 out of 
21 (25%) an intermediate Thompson test (group 1). All 
the 21 contralateral Achille’s tendons (negative con-
trols) had a negative Thompson test (21/21 = 100%). 

In particular, 4/16 (25%) of the tendons operated 
with open Krakow technique resulted in intermediate 
Thompson test versus 1/5 (20%) of the tendons oper-
ated with percutaneous Ligadon® technique.

In table 1 are also reported results concerning the 
comparison of different variables (mean with standard 
deviation and p value) among Group 0 and Group 1.

Tendon mean length seems to be 23% higher in 
Group 1 than in Group 0 (p=0.2).

The mean age at surgery was higher in Group 1 
(59 years) compared to Group 0 (44 years), (p=0.01).

Discussion

Among the published articles talking about the 
Achille’s tendon and the Thompson test, is never ex-
plicitly considered the possibility of having a non 
completely positive or negative (intermediate) result, 
probably because such results are ipso facto considered 
as positive, as emerged from a survey we conducted on 
orthopaedic surgeons.

Figure 4. Width of Achille’s tendon measured with a calliper

Figure 5. Panoramic longitudinal ultrasound scan of an oper-
ated Achille’s tendon with particular on calcaneal insertion. 
Shadow cones of stitches can be noted

Figure 6. Transversal ultrasound scan of an operated Achille’s 
tendon looking thicker and disomogeneous
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Novelty of this study is to investigate on this par-
ticular intermediate response. 

Thompson test can be useful not only for diagnos-
ing Achille’s tendon ruptures, but also for evaluating 
the function of Triceps Surae mio-tendinous complex, 
in order to monitor the functional recover.

We have been very meticulous setting the inclu-
sion/exclusion criteria in order to get the most homo-
geneous sample group as possible, without too many 
variables that could affect the result. This choice, how-
ever, determined a great reduction of the sample size 
and, consequently, the statistical significance.

Could be interesting to continue the study in or-
der to reach a more appropriate statistical significance 
also on other variables that have larger difference 
among the two groups. In particular, it would be good 
to increase the sample size having the tendon length as 
main outcome.

Tendon measurement has proved to be difficult 
to achieve in clinical as well as under ultrasonographic  

evaluation, so we focused on developing a reproducible 
method to reduce inter and intra observer differences.

ROM in flexo-extension as well turned out to be 
laborious to obtain: goniometer measurement is inac-
curate because of the lack of absolute anatomical refer-
ence points.

The fact that Thompson test can give intermedi-
ate results in same proportion (20-25%) both in open 
suture (4/16 cases) and percutaneous suture (1/5 cases) 
could demonstrate that surgical procedure is not influ-
ential. In particular, the closed approach gives more 
difficulty to reduce the two tendinous stumps, with 
higher risk of post-cicatrization tendon lenght dis-
crepancy from the healthy contralateral, but our results 
contradict this theory.

Checking with ultrasounds the tendinous stumps 
juxtaposition during percutaneous suture (Fig. 1), we 
also noted that the best length result is obtained knot-
ting Ligadon® wire with fully plantar-flexed/equinus 
ankle.

Table 1. t-test of comparison between the means of the parameters for the two groups of negative (0) and intermediate (1) Thompson 
Test

 Mean Mean t gl p N N Std. Dev Std. Dev F ratio p 
 Thomp.  Thomp.     Krakow Ligadon
 0 1 

Weight (Kg) 80,9 81,2 -0,05 19 0,96 16 5 10,3 9,3 1,22 0,94 

Age  (years) 43,5 59,2 -2,72 19 0,01 16 5 10,9 12,5 1,32 0,62  
Neutral Angle Op (°) 110,6 107,8 0,97 19 0,34 16 5 5,8 4,6 1,62 0,69 

Tot. ROM Op (°) 109,8 109,6 0,05 19 0,96 16 5 5,7 5,2 1,18 0,96

Max circumf. Op (cm) 37,4 36,4 0,73 19 0,48 16 5 2,4 3,8 2,47 0,18

Min circumf. Op (cm) 23,3 23,0 0,30 19 0,77 16 5 1,4 1,9 1,75 0,38

Min Ext.Width Op (mm) 20,2 21,2 -0,50 19 0,63 16 5 3,8 4,7 1,50 0,50

Single Heel Rise Test  25,3 28,8 -0,41 19 0,69 16 5 9,2 32,2 12,34 0,00
Op (N) 

Op tendon Length (mm) 87,1 107,4 -1,23 19 0,23 16 5 34,4 22,3 2,38 0,42

Thickness at Miotend.  10,0 10,6 -0,61 19 0,55 16 5 1,5 3,2 4,30 0,03
Junction Op (mm)

Width at Miotend 23,9 26,4 -1,23 19 0,23 16 5 4,2 2,6 2,60 0,37
Junction Op (mm)

Max Thickness Op (mm) 13,4 14,2 -0,67 19 0,51 16 5 2,5 2,1 1,44 0,79

Max Width Op (mm) 34,5 25,8 0,43 19 0,67 16 5 44,3 2,4 344,12 0,00

Tot. VAS  1628,0 1773,6 -0,80 19 0,43 16 5 381,6 216,5 3,11 0,28
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Beyond surgical technique, the tendon healing 
most conditioning factor consists probably in the post-
surgical treatment.

Conclusions

All data considered, it can be asserted that Thomp-
son calf squeezing test can not only be positive or nega-
tive but also intermediate (partially positive or partially 
negative); post-surgical negativization of the test is due 
to the age at surgery: in particular, patients with incom-
plete negativization have a higher mean age.

It is interesting to note that Achille’s tendons with 
intermediate results at medium-long term were 23% 
longer than tendons with a completely negative test, 
even if these data have a too much variability (high 
standard deviation) and are not statistically significant 
(p > 0.05).

It’s reasonable to suppose that incomplete calf 
squeezing test negativization, which is prevalent in the 
elders, could be correlated to a worse tendon healing, 
even though there are no statistically significant differ-
ences in the mio-tendinous U.S. structure.

Acknowledgements

We thank Dr Marco Brambilla, Director of Health Phi-
sics Department of “Maggiore della Carità” University Hopital, 
Novara (Italy) for statistical analysis.

References

1.  Thompson T, Doherty J. Spontaneous rupture of tendon of 
Achilles: a new clinical diagnostic test. J Trauma 1962; 1: 
126-9.

2.  Thompson T. A test for rupture of the tendo Achillis. Acta 
Orthop Scand 1962, 32: 461-5.

3.  Gravare Silbernagel K, Nilsson-Helander K, Thomeé R, 
Eriksson BI, Karlsson J. A new measurement of heelrise en-
durance with the ability to detect functional deficits in pa-
tients with Achilles tendon rupture. Knee Surg Sports Trau-
matol Arthrosc 2010, 18: 258-64.

4.  Brenda Rae Lunsford, Jacquelin Pe y. The Standing Heel-
Rise Test for Ankle Plantar Flexion: Criterion for Normal. 
Physical Therapy 1995, Vol.75, N.8: 694/49-698/53.

5.  Daniels L, Worthingham C. Muscle Testing Technique of 
Manual Examination. 4th ed., Pa: WB Saunders Co; Phila-
delphia,1980.

6.  Kendall FP, McCreary EK. Muscles: Testing and Function. 
3rd ed.,Williams & Wilkins; Baltimore, 1983.

7.  BeasleyWC. Quantitative muscle testing: principles and ap-
plications to research and clinicil services. Arch Phys Med 
Rehabil 1961: 398-425.

8.  Richter M, Zech S, Geerling J, Frink M, Knobloch K, 
Krettek C. A new foot and ankle outcome score: Question-
naire based, subjective, Visual-Analogue-Scale, validated and 
computerized. Foot and Ankle Surgery 2006; 12: 191-9.

Correspondence:
Massimiliano Leigheb, MD, PhD, MSc
Via F.lli Rosselli, 28
I-28100 Novara
E-mail: maxleigheb@libero.it

19-leigheb.indd   106 02/12/14   10:09




