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were leg-immobilized in an orthosis without IPC. At 3 and 
12 months, patient-reported outcome was assessed using 
reliable questionnaires (ATRS and EQ-5D). At 12 months, 
functional outcome was measured using the validated heel-
rise test.
Results At 2 weeks post-rupture, the IPC-treated patients 
exhibited 69% higher levels of PINP in the ruptured Achil-
les tendon (AT) compared to the control group (p = 0.001). 
Interestingly, the IPC-treated contralateral, intact AT also 
demonstrated 49% higher concentrations of PINP com-
pared to the non-treated intact AT of the plaster cast group 
(p = 0.002). There were no adverse events observed associ-
ated with IPC. At 3 and 12 months, no significant (n.s.) dif-
ferences between the two treatments were observed using 
patient-reported and functional outcome measures.
Conclusions Adjuvant IPC during limb immobilization in 
patients with ATR seems to effectively enhance the early 
healing response by upregulation of collagen type I synthe-
sis, without any adverse effects. Whether prolonged IPC 
application during the whole immobilization period can 
also lead to improved long-term clinical healing response 
should be further investigated. The healing process during 
leg immobilization in patients with Achilles tendon rupture 
can be improved through adjuvant IPC therapy, which addi-
tionally prevents deep venous thrombosis.
Level of evidence Randomized controlled trial, Level I.
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Abbreviations
IPC  Intermittent pneumatic compression
ADL  Activity of daily living
AT  Achilles tendon

Abstract 
Purpose and hypothesis Adjuvant intermittent pneumatic 
compression (IPC) during leg immobilization following 
Achilles tendon rupture (ATR) has been shown to reduce 
the risk of deep venous thrombosis. The purpose of this 
study was to investigate whether IPC can also promote ten-
don healing.
Methods One hundred and fifty patients with surgical 
repair of acute ATR were post-operatively leg immobi-
lized and prospectively randomized. Patients were allo-
cated for 2 weeks of either adjuvant IPC treatment (n = 74) 
or treatment-as-usual (n = 74) in a plaster cast without 
IPC. The IPC group received 6 h daily bilateral calf IPC 
applied under an orthosis on the injured side. At 2 weeks 
post-operatively, tendon healing was assessed using micro-
dialysis followed by enzymatic quantification of tendon 
callus production, procollagen type I (PINP) and type III 
(PIIINP) N-terminal propeptide, and total protein content. 
14 IPC and 19 cast patients (control group) consented to 
undergo microdialysis. During weeks 3–6, all subjects 
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ATR  Achilles tendon rupture
ATRS  Achilles tendon Total Rupture Score
BMI  Body mass index
CONSORT  Consolidated Standards of Reporting Trials
DVT  Deep venous thrombosis
ELISA  Enzyme-linked immunosorbent assay
EQ-5D  EuroQol Group’s Questionnaire
FAOS  Foot and Ankle Outcome Score
M  Mean
PAS  Physical Activity Scale
PINP  Procollagen type I N-terminal propeptide
PIIINP  Procollagen type III N-terminal propeptide
SD  Standard deviation
SPSS  Statistical Package for the Social Sciences

Introduction

Patients with acute Achilles tendon rupture (ATR) are at 
high risk of immobilization-induced complications such 
as deep venous thrombosis (DVT) [8, 9] and a prolonged, 
impaired healing process with an unpredictable variation 
in final individual long-term outcome [16]. Although early 
mobilization is advocated after ATR, the most optimal post-
injury care protocol in order to counteract immobilization-
induced impairments on the healing process is unknown 
[12].

Leg immobilization causes reduced blood flow, [6] ham-
pered metabolism and decreased production of collagen 
type I and III after ATR, which all result in an impaired 
healing process [4, 19]. Recently however, adjuvant inter-
mittent pneumatic compression (IPC), which increases 
blood circulation during leg immobilization, was demon-
strated to increase metabolism [10] and to reduce the risk 
of DVT after ATR [8, 9].

Moreover, IPC has experimentally been shown to 
improve ATR repair by generating enhanced collagen 
production and thereby improved tensile strength during 
immobilization [7, 19]. To assess collagen formation in 
human Achilles tendon microdialysis followed by quan-
tification of procollagen N-terminal propeptide type III 
(PIIINP) and type I (PINP), which are the major building 
stones in the tendon, has been used [13]. Whether adjuvant 
IPC treatment in ATR patients can counteract immobiliza-
tion-induced impairments, by improving callus production 
has been unknown.

In this study, it was hypothesized that 2 weeks of calf 
IPC beneath orthosis immobilization could increase the 
callus production with regard to PINP and PIIINP com-
pared to treatment-as-usual with plaster cast. A secondary 
aim was to investigate the long-term functional and patient-
reported outcome at 3 and 12 months post-operatively.

Adjuvant IPC therapy could, in addition to prevention of 
DVT, improve healing outcome of ATR patients.

Materials and methods

This prospective randomized control study was conducted 
in the Outpatient Orthopedic/Sports Medicine Department, 
Karolinska University Hospital, Solna, and was designed 
and reported according to the CONSORT (Consolidated 
Standards of Reporting Trials) guidelines (Fig. 1). Ethical 
approval was obtained from the Regional Ethical Review 
Committee in Sweden. All participants received oral and 
written information about purpose and procedures of the 
study and provided written informed consent of the study. 
The trial was registered with the United States National 
Institutes of Health (trial number NCT01317160). This 
study was single-blinded, controlled, and applied block 
randomization.

Participants, eligibility criteria and randomization

Patients between 18 and 75 years of age with a unilateral 
ruptured Achilles tendon that had undergone surgery within 
96 h of injury were eligible for inclusion. The exclusion 
criteria were: inability to give informed consent; current 
anticoagulation treatment (including high dose acetylsali-
cylic acid); renal failure; heart failure with pitting oedema; 
thrombophlebitis; thromboembolic event in the previous 
three months; known malignancy; haemophilia; pregnancy; 
other surgery during the previous month; inability to follow 
instructions and planned follow-up at another hospital.

Between 2011 and 2013, 389 patients with ATR were 
screened for eligibility (Fig. 1). One hundred and fifty 
patients (126 men and 24 women) with a mean age of 
40 years (range 18–71) were included and underwent 
Achilles tendon repair. Patients were enrolled to the inter-
ventions either by a third party nurse or by a research nurse. 
Randomization was performed with use of computer-gener-
ated random numbers in permuted blocks of four, through 
an independent software specialist, and consecutively num-
bered, sealed, opaque envelopes opened after surgery and 
prior to treatment. The patients were randomized to receive 
either standard plaster cast treatment alone or calf IPC 
beneath an orthotic device.

Two patients were initially included in error, one in 
each group: one had pre-existing DVT and one was below 
18 years of age. They were both withdrawn from the study 
immediately after randomization. For the analysis with 
microdialysis and quantification of procollagen levels at 
2 weeks, the treatment group comprised 14 patients (IPC 
beneath an orthosis) and the control group contained 19 
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A CONSORT Flow Chart

Assessed for eligibility (n=389)

Allocated to adjuvant IPC (n= 74)
♦ Received adjuvant IPC (n= 74 )

Allocated to plaster cast (n= 74)
♦ Received plaster cast (n= 74)

Allocation

Randomized (n=150)

Enrollment

Follow-up 2 w (n=14) Follow-up 2 w (n=19)
Microdialysis

Follow-Up 2 w

Eligible for inclusion (n=192)

Incorrect inclusion (n= 2)

Unwillingness to participate in 
microdialysis (n=55) 

Unwillingness to participate in 
microdialysis (n=60) 

Follow-up 12 w (n=68)Follow-up 12 w (n=62)

Patients not approached due to 
staff unavailability (n=93)

Exclusion criteria (n=45)
Declined to participate (n=42)

Other reasons (n=17) 

Follow-Up 12 w

Not able to randomize within 92 
hours (n=42)

Follow-up 52 w (n=57) Follow-up 52 w (n=68)

Follow-Up 52 w

Re-rupture (n=1)
Lost to follow-up (n=5)

• Family situation (n=1)
• Failed to fill out ATRS 

survey correctly (n=2)
• Unwillingness to participate 

(n=2)

Re-rupture (n=1)
Lost to follow-up (n=11)

• Travel (n=1)
• Failed to fill out ATRS 

survey correctly (n=6)
• Unwillingness to participate 

(n=4)

Lost to follow-up (n=5)
• Travel (n=1)
• Failed to fill out ATRS 

survey correctly (n=4)

Fig. 1  CONSORT study flow diagram. Patients with ATR were ran-
domized to either adjuvant IPC (n = 74) or treatment-as-usual in a 
plaster cast without IPC (n = 74) for the first 2 weeks after ATR sur-

gical repair. At 2 weeks, the intervention with IPC stopped, and sub-
sequently all patients were treated with the same protocol for reha-
bilitation
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patients (cast alone), which was an adequate number as cal-
culated in the power analysis.

Achilles tendon suturing technique and post‑operative 
treatment protocol

Allocation and surgical procedure

Twenty-three specialists and 15 resident orthopaedic sur-
geons at one university hospital were randomly allocated to 
operate on each patient according to the shift duty schedule. 
The surgical procedure was performed on an outpatient basis 
using local anaesthesia and modified Kessler suture tech-
nique as described elsewhere [8]. The surgical techniques 
were standardized for suturing technique and suture type.

IPC group

Patients in the IPC group received 2 weeks of bilateral calf 
IPC  (Venaflow® Elite, DJO LLC, Vista, CA, USA) applied 
on the calf of the injured limb under an orthosis with 3 
heel wedges  (Aircast® XP Walker™, DJO LLC, Vista, CA, 
USA) [8]. Patients were allowed to weight-bear as tolerated.

Weight-bearing was registered by daily patient-reported 
loading. Each patient was asked to record the loading on 
the injured limb as a percentage of full loading in a subjec-
tive way, for the first 2 weeks of the rehabilitation period. 
Additionally, the number of steps was recorded daily by a 
pedometer (Keep Walking’ LS 2000/SW 200) attached to 
the walker boot. The aim was to analyse daily loading in 
relation to callus production.

The patients exhibited low self-reported loading (day 
5: mean load 33 ± 25%) and low number of steps (day 
5: 836 ± 1069) during the first week. The second week 
patients exhibited successive increased loading (day 13: 
mean load 69 ± 29%) and increased number of steps (day 
13: 1950 ± 2041). Neither self-reported loading nor the 
number of steps were significantly correlated with any of 
the callus markers analysed.

The patients were instructed to apply the IPC therapy 
during the time they were sedentary, i.e. sitting or lying 
in bed sleeping, 6 h at a minimum daily. Patient compli-
ance was registered by both the patient and the device. IPC 
intervention was discontinued at 2 weeks post-operatively. 
During weeks 3–6 patients were immobilized in an orthosis 
 (Aircast® XP Walker™, DJO LLC, Vista, CA, USA) and 
were instructed to bear full weight.

Control group

Shortly after the completion of surgery, the patients of the 
control group received treatment-as-usual, i.e. a below-
knee plaster cast with the ankle in 30 degrees equinus 

position in the outpatient clinic and were non-weight-
bearing with crutches during the first 2 weeks. During 
weeks 2–6, patients were immobilized, similar to the IPC 
group, in an orthosis  (Aircast® XP Walker™, DJO LLC, 
Vista, CA, USA) and were instructed full weight-bearing.

At 6 weeks post-operatively, all patients, from both 
study groups, were discontinued orthosis immobilization.

Patient characteristics and assessments

Patient characteristics

The patients exhibited no significant differences in age, 
sex, smoking habits and BMI between the IPC and the 
control groups (Tables 1, 2).

The IPC-treated patients exhibited a mean of 71.3 h 
(range 18.1–178.5) in the self-registered application of 
IPC, which correlated well with the device registered 
usage of 71.3 h (range 40.0–178.5).

Microdialysis

In order to assess tendon healing, microdialysis followed 
by procollagen and protein analyses was performed after 
insertion of a catheter at the volar aspect of the para-
tenon as described earlier [10], and as demonstrated in 
the attached video (see Video S1, Supplemental Digital 
Content 1). Microdialysis was conducted at the 2-week 
post-operative control by an examiner who was blinded 
to the intervention.

Quantification of procollagen types I and III and of protein 
content

In order to assess markers of callus production, the N-ter-
minal propeptides of procollagen I (PINP) and procolla-
gen III (PIIINP) as well as the total protein content were 
quantified in the microdialysate [2]. The PINP (Catalog 
no # SEA957Hu) and PIIINP (Catalog no # SEA573Hu) 

Table 1  Patient characteristics at 2-week microdialysis follow-up

M/F male and female, BMI Body Mass Index; P (n.s) non-signifi-
cance p value

* The values are denoted as the Mean ± standard deviation

Plaster cast group IPC group p

Age* (years) 40 ± 7.5 41 ± 8 n.s

Sex (M/F) 18 (95%)/1 (5%) 12 (86%)/2 (14%) n.s

Height* (cm) 179 ± 7.5 179 ± 8.4 n.s

Weight* (kg) 84.5 ± 11 86.6 ± 12.7 n.s

BMI* 26.2 ± 2.7 27.1 ± 3.6 n.s

Smoker, yes/no 1 (5%)/18 (95%) 1 (7%)/13 (93%) n.s
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levels were measured via a sandwich enzyme-linked 
immunosorbent assay (ELISA) kit as per manufacturer’s 
instructions (USCN Life Science, Inc., Houston, TX, 
USA) and the total protein content was assessed with the 
Bradford protein assay. The qualitative, normalized pro-
collagen levels, n-PINP and n-PIIINP, were calculated by 
dividing the concentrations of PINP and PIIINP, respec-
tively, by the total protein content.

Patient‑reported outcome and physical activity

The patients’ symptoms and physical activity level were 
assessed using four reliable and valid scores, the Achil-
les tendon Total Rupture Score (ATRS, Swedish, version 
6;) [15, 23], Physical Activity Scale (PAS) [11], Foot and 
Ankle Outcome Score (FAOS Swedish version LK 1.0) 
[18] and EuroQol Group’s questionnaire (EQ-5D) [5].

Functional outcome

Muscular endurance testing was conducted at 12 months 
post-operatively on both limbs as has previously been 
described [20, 21] using MuscleLab (Ergotest Technol-
ogy Oslo, Norway). The tests have been shown to be reli-
able and valid and have frequently been used to evaluate 
the outcome after ATR [14, 16, 21, 22]. The Limb Sym-
metry Index (LSI = (injured/uninjured) × 100) was cal-
culated for heel-rise height, repetitions and total work.

The IRB approval was permitted from the Ethi-
cal Review Board, Stockholm, with ID number 
2009/2079–31/2.

Statistical analysis

The sample size for the tendon callus production was 
calculated on a difference of the PINP concentration of 
1000 pg/ml between the two groups. It was determined 
that a sample size of 13 patients per group would be 

necessary to detect the glutamate difference with 80% 
power when alpha was set equal to 5%. The sample size 
for the patient-reported outcome was calculated on a clin-
ically relevant difference of ATRS at 1 year of 10 points 
and the standard deviation was estimated to be 15 points 
on the basis of an earlier study [7]. Thirty-six patients 
were needed in each group and we included 70 patients 
to account for loss at 1-year follow-up and subgroup 
analyses.

All variables were summarized with standard descriptive 
statistics including mean, standard deviation (SD), and fre-
quency. All statistics, descriptive as well as analytic, were 
calculated using SPSS (v22.0, Armonk, NY, USA). All var-
iables were checked for severe skewness.

Differences between the IPC and control group were 
analysed with the nonparametric Mann–Whitney U test for 
skewed data and with the independent samples t test for 
normally distributed data. Differences in levels of callus 
markers between the injured and intact legs were analysed 
with Wilcoxon matched-pairs test. Correlations between 
weight-bearing (loading and number of steps) and callus 
formation parameters were performed with Pearson and 
Spearman analytic tests for parametric and nonparametric 
values, respectively. The level of significance was set to 
≤0.05 (two-tailed).

Results

Callus production in the IPC versus plaster cast group

Patients in the IPC-treated group exhibited 69% higher 
concentrations of PINP (p = 0.001) in their healing AT 
as compared to the plaster treated group (Fig. 2a). PIIINP 
and protein concentrations were not significantly different 
between groups (Fig. 2b, c).

Notably, the IPC-treated intact AT also exhibited 49% 
higher concentrations of PINP compared to the non-treated 
intact AT of the plaster cast group (p = 0.002; Fig. 2a). The 
other markers of callus production did not display any sig-
nificant differences between the intact AT of the two groups 
(Fig. 2b, c).

Also when comparing the healing versus intact con-
tralateral AT, patients in the IPC group exhibited signifi-
cantly elevated callus concentrations (Fig. 2a). Hence, 
the healing compared to intact AT displayed 33% higher 
levels of PINP (p = 0.022) in the IPC group. The plas-
ter cast group, on the contrary, exhibited higher levels of 
PIIINP in the healing AT compared to the contralateral, 
intact tendons (p = 0.007; Fig. 2b). No other significant 
differences were found between the healing versus intact 
AT (Fig. 2c).

Table 2  Patient characteristics at 1-year follow-up

M/F male and female, BMI body mass index, p (n.s) non-significance 
p value

* The values are denoted as the Mean ± standard deviation

Plaster cast group IPC group p

Age* (years) 40 ± 10 41 ± 8 n.s

Sex (M/F) 63 (85%)/11 (15%) 49 (91%)/5 (9%) n.s

Height* (cm) 178 ± 8 179 ± 8 n.s

Weight* (kg) 84 ± 13 87 ± 13 n.s

BMI* 26 ± 3 27 ± 4 n.s

Smoker, yes/no 4 (6%)/69 (94%) 0/54 (100%) n.s
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Patient‑reported outcome in the IPC versus plaster cast 
group

No significant differences between the two treatment 
groups were observed in patient-reported outcome meas-
ures (ATRS, FAOS, PAS and EQ-5D), neither at three 
nor at twelve months (Table S2 & S3, Supplemental Dig-
ital Content 2–3). ATRS was at 3 months 46.3 ± 16.7 
and 43.2 ± 18.5, in the IPC- and plaster groups, respec-
tively. At 1 year, ATRS increased evenly in the IPC 
77.8 ± 17.2 and plaster cast groups 78.0 ± 19.3.

Functional outcomes in the IPC versus plaster cast 
groups

Assessments at 1 year post-operatively with the func-
tional heel-rise tests did not display any significant dif-
ferences between the IPC- and plaster cast treated groups 
in any of the outcome measures (see Table S4, Sup-
plemental Digital Content 4). Limb Symmetry Index 
(injured/uninjured) × 100 of average heel-rise height was 
82.5 ± 17.0% in the IPC group and 78.5 ± 14.6% in the 
plaster cast group (n.s.).
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Fig. 2  Callus production without and with IPC. Concentration of 
markers of callus production, a procollagen type I (PINP), b procol-
lagen type III (PIIINP), and c total protein content, in the IPC-treated 
tendons versus the tendons without IPC treatment. Callus production 

is assessed in both the healing, i.e. ruptured Achilles tendons (n = 14 
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(n = 14 IPC, n = 18 no IPC). Data are expressed as mean ± SEM. 
** p < 0.01, *** p < 0.0001
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Adverse events

There were no adverse events observed associated with 
IPC. On the contrary, at 2 weeks the rate of deep venous 
thrombosis was 21% in the IPC group and 38% in the 
control group (OR = 2.36; 95% CI 1.11–5.01) [8]. At 
6 weeks post-operatively, there were two local wound 
infections in the IPC group (3.0%) and four in the con-
trol group (5.5%). Two patients with re-ruptures were 
observed, one from each group.

Discussion

This prospective randomized study demonstrated that 
2 weeks of adjuvant IPC therapy during lower limb 
immobilization in patients with ATR significantly upreg-
ulated the early healing response as assessed by quanti-
fication of markers of callus production at 2 weeks post-
operatively. Moreover, no long-term adverse effects of 
IPC were observed on the patient-reported and functional 
outcomes at 1 year.

The innovative step in this study involved the usage 
of IPC therapy under leg immobilization in an orthosis, 
which led to elevated production of procollagen in the 
treatment group. Earlier studies examined the incidence 
of DVT at 2 weeks post-operatively as primary outcome 
[8, 9]. Adjuvant IPC was shown to be an effective method 
to reduce the risk of DVT during leg immobilization of 
ATR patients. Here we demonstrated that IPC treat-
ment during limb immobilization in addition to lowering 
the risk of DVT seems to improve the early healing as 
reflected by higher procollagen levels.

The most important finding of the present study per-
tained to the around 70% upregulation of PINP in the 
healing tendons of the IPC-treated compared to the plas-
ter cast group. These observations suggest an enhanced 
repair response in the IPC group, since PINP is a marker 
of production of collagen type I, which is the strongest 
and most predominant building stone in the Achilles ten-
don. The above conclusion was corroborated by recent 
experimental studies demonstrating that IPC treatment 
during 2 weeks of leg immobilization after ATR in rats 
counteracted both biomechanical and morphological defi-
cits caused by an orthosis limb immobilization [19].

The finding that the healing at 2 weeks compared to 
the contralateral, intact AT of the plaster cast group 
did not exhibit any upregulation of PINP, suggests that 
leg immobilization may inhibit collagen type I produc-
tion. Thus, earlier studies have clearly demonstrated 
that 2 weeks of leg immobilization impairs proliferative 
repair after ATR with up to 80% loss in tensile strength 
attributed to abolished collagen type I production [4, 19]. 

Therefore, the observed elevated levels of PINP in the 
healing IPC-treated compared to both the contralateral 
intact AT and the plaster casted healing AT suggests that 
compression treatment is an effective therapy to counter-
act impairments of the healing process associated with 
leg immobilization.

The non-significant elevation of PIIINP in the healing 
tendons of the IPC- compared with the plaster immobi-
lized group presumably reflects that the IPC group has 
entered a more progressed healing stage as compared 
to the plaster cast group. An elevation of PIIINP would 
indicate synthesis of collagen type III, which is the unor-
ganized, “scar” collagen produced in the initial phase, in 
the first 2 weeks of healing. While the observed increase 
in the IPC group of PINP, which reflects synthesis of the 
strong, high-quality and organized collagen type I usu-
ally seen after 2 weeks of healing, would implicate a pro-
gressed healing stage. The finding that the healing com-
pared to intact AT of the plaster cast group exhibited an 
increase of PIIINP, which was not observed in the IPC 
group would seem to corroborate the above conception.

Hence, the finding of upregulated PINP in the healing 
AT of the IPC group is presumably reflective of a whole 
cascade of activated proliferative healing mechanisms. 
Thus, IPC has in addition to enhancement of both venous 
and arterial blood flow during ATR healing been dem-
onstrated to promote neurovascular ingrowth, fibroblast 
proliferation, and to increase the supply of sensory neu-
ropeptides to the healing connective tissue [4, 19].

Recently, it was furthermore demonstrated that in the 
early stage of human ATR healing there is a scarce micro-
circulation [3] and low metabolism, which can be increased 
by IPC [10]. Hence, local essential metabolites are upreg-
ulated during ATR healing and these levels can be further 
enhanced by IPC during plaster cast immobilization [10].

The second main finding of this study pertained to 
the observation of elevated PINP levels also in the intact 
Achilles tendons of the IPC versus plaster cast group. 
This finding indicates that the proliferative effects of the 
compression treatment also can be applied to intact ten-
don metabolism. Moreover, this result also suggests that 
weight-bearing did not affect the increased PINP levels 
since the intact weight-bearing AT of the plaster cast group 
may be expected to exhibit higher load than the intact AT 
of the IPC group. This observation was strengthened by the 
finding that the patient-reported loading was not correlated 
with the levels of PINP.

The observed healing stimulatory effects of IPC dur-
ing immobilization as seen in ATR can presumably also be 
applied to other soft tissue or bone injuries in need of immo-
bilization. In fact, women with low bone mass [1] and exper-
imental fractures [17] have demonstrated improved minerali-
zation and torsional strength after compression treatment and 
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moreover different types of connective tissue injuries have 
demonstrated enhanced healing after IPC [7, 17, 19].

A potential limitation of this study is that we cannot 
conclude the exact time length that the enhanced healing 
response associated with adjuvant IPC therapy will persist. 
The observations of equal patient-reported- and functional 
outcomes between the two groups at three and twelve 
months post-operatively demonstrated that the 2 weeks IPC 
intervention did not improve outcome measures from three 
months onwards.

However, after the end of the IPC intervention at week 
two, both treatment groups received immobilization in an 
orthosis until 6 weeks post-operatively when immobiliza-
tion was ended. This suggests that the healing stimulatory 
effects of the IPC therapy do not persist after cessation of 
treatment when continued immobilization is applied. This 
conclusion warrants additional studies where the IPC ther-
apy should be applied during the whole time of post-opera-
tive lower limb immobilization. By applying IPC treatment 
during 6 weeks the therapy would impact both the prolif-
erative as well as the regenerative healing phases during 
immobilization, which could conceivably affect also the 
patient-reported and functional outcomes as well as lead to 
earlier return to activity.

Whether mechanical compression therapy should be 
administered as an outpatient treatment for leg-immobi-
lized patients is, with the present and another published 
study in mind, a matter of both preventing the development 
of DVT [8, 9] as well as of counteracting the impaired heal-
ing associated with immobilization. As for yet no cost–ben-
efit analysis has been performed, yet the therapy is highly 
accepted by the patients. Further investigation of the health 
economics of IPC intervention ought to be conducted to 
permit an informed decision on implementation at a popu-
lation level.

Conclusions

In conclusion, patients in post-operative lower limb immo-
bilization after ATR demonstrate a significantly enhanced 
early healing response when using adjuvant calf IPC for 
2 weeks. This study concludes that IPC in addition to exert 
a prophylactic effect against DVT also may be a viable 
and effective treatment to prevent immobilization-induced 
impairments on the healing process. Further studies should 
assess if prolonged IPC usage during the whole immobili-
zation time could shorten the time to recovery and optimize 
final outcome.
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