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Background and purpose   Following transtibial ampu-
tation, a rigid dressing of plaster of Paris has been 
reported to have advantages over a soft dressing regard-
ing wound healing and reduction of edema, but use of 
the former may be limited by difficulties in application 
and in gaining access to the wound. An easily applicable 
and removable vacuum-formed rigid dressing (ORD) 
has recently been introduced. We compared the ORD 
with a conventional rigid plaster of Paris dressing with 
regard to wound healing, time to fitting of a prosthesis, 
and function with the prosthesis. 

Method   Patients undergoing transtibial amputation 
for peripheral vascular disease were randomized at sur-
gery to receive ORD (O) or conventional rigid dressing 
(C) for 5 to 7 days, followed by compression therapy 
using silicone liner. The primary outcome measure was 
time to prosthetic fitting and secondary outcome mea-
sures included function with the prosthesis 3 months 
after amputation, measured with the Locomotor Capa-
bility Index (LCI) and the Timed “Up and Go” (TUG) 
test. All patients received prostheses with a total surface-
bearing socket.

Results   Of 27 patients randomized to one or other 
dressing (15 O and 12 C), prosthetic fitting was achieved 
in 23 patients (mean age 76 (43–91) years; 13 (9 men) 
in the O group and 10 (5 men) in the C group). Wound 
healing was similar in both groups. Mean time to pros-
thetic fitting was 37 (26–54) days in the O group and 34 
(21–47) days in the C group (adjusted mean difference 3, 

95% CI: -3–9). At 3 months, mean LCI was 28 (6–42) in 
the O group and 25 (2–41) in the C group (mean differ-
ence -0.1, 95% CI: -8.5–8.2). Mean TUG was 41 (10–92) 
seconds and 29 (10–47) seconds, respectively (mean dif-
ference 14, 95% CI: -2–30).

Interpretation   The vacuum-formed rigid dressing 
appears to give results similar to those of the conven-
tional rigid dressing regarding time to prosthetic fitting 
and patient’s function with prosthesis.

■

Following transtibial amputations, various types 
of dressings have been used to promote uncompli-
cated wound healing, pain control, and shaping of 
the residual limb—which are the factors that facili-
tate rapid prosthetic fitting and rehabilitation. No 
consensus exists on whether this is best achieved 
with the use of a rigid or a soft dressing (Smith 
et al. 2003). Rigid and semi-rigid dressings have 
been reported to have advantages associated with 
better wound healing and volume control, protec-
tion against injury during falls, lower risk of knee 
contracture, reduced time in hospital, and reduced 
time to prosthetic fitting (Nawijn et al. 2005). The 
method of applying a rigid dressing using plas-
ter of Paris directly after surgery has been used 
for many years with the main aim of containing 
volume and preventing excessive edema (Smith et 



362 Acta Orthopaedica 2008; 79 (3): 361–369

al. 2003). This edema has been shown to increase 
rapidly during the early postoperative phase (Lilja 
and Oberg 1997). In general, the practice for appli-
cation of rigid dressings has been to use a cast for 
1–3weeks (depending on the rehabilitation strategy 
used and the kind of compression therapy applied) 
and, if needed for more than 1 week, to replace 
the cast in order to accommodate volume changes 
(Smith et al. 2003). 

Despite the reported advantages of rigid dress-
ings, the most widely used type of dressing follow-
ing transtibial amputation is still the soft dressing 
(Dormandy et al. 1994). The main goal of using a 
soft dressing is to absorb the fluid from the wound 
and to prevent edema with a compressive elastic 
bandage. Elastic bandages have the advantage of 
being inexpensive but may be associated with seri-
ous problems; for example, pressure levels beneath 
soft dressings can vary over a wide range (Isher-
wood et al. 1975) and, if incorrectly applied, they 
can lead to complications such as pressure sores 
and persistent edema (Horne and Abramowicz 
1982). To date, there have been no studies show-
ing that soft dressings give results superior to those 
achieved with rigid or semi-rigid dressings (Smith 
et al. 2003). 

Factors that limit the use of rigid dressings are 
believed to be related to application difficulties 
(surgeons may need assistance during application), 
time taken (time for application, prolonged anes-
thesia, and cleaning), difficulty in wound inspec-
tion (surgeons may prefer to have easy access to 
the wound, especially if complications occur) and 
risk of pressure ulcers or pressure on the patella 
(Cohen et al. 1974, Baumgartner and Botta 1995, 
Choudhury et al. 2001). Thus, a removable rigid 
dressing would solve some of these problems 
while retaining the advantages of the plaster of 
Paris dressing. 

A vacuum-formed removable rigid dressing, 
the ORD (ÖSSUR HF, Reykjavik, Iceland), has 
been developed for use after transtibial amputation 
(Johannesson et al. 2004). The purpose of this ran-
domized controlled trial was to compare the ORD 
with a conventional rigid plaster of Paris dress-
ing in patients undergoing transtibial amputation 
because of peripheral vascular disease, regarding 
both time to prosthetic fitting and function with the 
prosthesis. 

Patients and methods

Eligibility criteria

From January 2003 through July 2005, patients 
scheduled for transtibial amputation at one ortho-
pedics department were screened for enrollment 
in this study. The department is the only medical 
facility where amputation surgery is performed 
in the region of northeastern Skåne (population 
170,000) in Sweden. The inclusion criteria were 
transtibial amputation because of peripheral vascu-
lar disease, with or without diabetes, and willing-
ness to participate in the study. The exclusion cri-
teria were inability to walk, severe dementia, knee 
contracture, contralateral amputation, fracture, 
severe cerebrovascular, neurological or other medi-
cal disorders that could affect rehabilitation, severe 
peripheral vascular disease involving the contralat-
eral lower limb, or inability to speak Swedish. 

Patients were enrolled in the trial by the treating 
orthopedic surgeon. Signed informed consent was 
obtained from all participants. The Regional Ethics 
Committee of Lund University approved the study 
(LU 776-02).

Randomization

The patients were randomly assigned to one of the 
two groups, ORD (O) or conventional plaster of 
Paris dressing (C), according to a computer-gen-
erated randomization list and serially numbered 
sealed opaque envelopes. The envelopes were 
opened sequentially in the operating room prior to 
the amputation, and the type of dressing stipulated 
was subsequently used.

Surgical technique

A sagittal incision (Persson 1974) was used in all 
patients except 1, in whom a transverse incision 
was used because of previous vascular surgery. 
A residual length of approximately 1.5 times the 
width of the knee—considered optimal for pros-
thetic fitting (Persson and Liedberg 1983)—was 
achieved in all patients except 3 (O group), 2 of 
whom had a shorter residual limb length and 1 a 
longer residual limb length. Good blood circulation 
at the incision level was observed in all patients 
at the time of surgery and all wounds were closed 
with primary suture. No drain was applied. The 
sutures were removed 3 weeks after surgery.



Acta Orthopaedica 2008; 79 (3): 361–369 363

Dressings (Figure 1)

The patients in the O group received the ORD 
dressing, applied by the surgeon immediately after 
surgery. The ORD was developed for fixation of 
the residual limb following transtibial amputation. 
It consists of 3 interconnected PVC-coated bags of 

polyester fiber. The bags are filled with styropor 
granules. The rigidity is obtained by removal of 
air surrounding the granules within the dressing. 
Velcro straps secure the dressing in position. The 
patients in the C group received a standard dress-
ing with circulated plaster of Paris (Murdoch and 
Wilson 1996). Both dressings extended over the 
knee to avoid knee contracture.

Postoperative care

The postoperative management followed a stan-
dardized protocol (Johannesson et al. 2004). The 
patients received oral or intravenous supplemen-
tary nutrition during their hospital care. The same 
wound-care management (bandaging and padding) 
was used in both groups to ensure that no direct 
contact occurred between skin and outer dressings. 
Both dressings were worn full-time, including at 
night and during physiotherapy sessions if appli-
cable. 

In the O group, the fit could be adjusted by let-
ting air into the device and thereafter reshaping it 
by removal of air. The anterior shell was opened 
for 10–15 min twice a day for drying. The dressing 
could be removed by the medical team for wound 
inspection and dressing replacement if considered 
necessary (Figure 1).

In the C group, wound inspection was done (if 
patients reported excessive pain or had any other 
sign of possible complications) by dividing the 
dressing and then replacing it. 

In both groups, the dressings were used for 5–7 
days. They were then removed for wound inspec-
tion, followed by standardized compression ther-
apy using a postoperative silicone liner (ÖSSUR 
HF), which was continued until prosthetic fitting. 

Rehabilitation and prosthetic fitting

The patients were usually transferred to the reha-
bilitation clinic or to a community service home 
2 weeks after surgery. All patients received train-
ing at a daycare rehabilitation center (“walking 
school”) throughout their rehabilitation period. The 
physiotherapist at the rehabilitation center and the 
prosthetist were blinded as to whether the patients 
were participants in the study and to the type of 
dressing they had received. 

The members of the rehabilitation team (orthope-
dic surgeon, physiotherapist, wound-care specialist 

Figure 1. A) The residual limb placed on the posterior shell 
of the ORD. B) The ORD after removal of all air and its 
application completed. C) The ORD opened for wound 
inspection.

   A

   B

   C
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nurse, and prosthetist) monitored wound healing 
and volume changes. Wound healing was recorded 
at the time of prosthetic fitting as “complete clo-
sure”—defined as the absence of leakage from the 
wound—or “incomplete closure”—defined as the 
presence of leakage from the wound. Complete 
wound healing was not mandatory for prosthetic 
fitting. The decision regarding prosthetic fitting 
was made by the members of the rehabilitation 
team based on the shape of the residual limb and 
the degree of edema, and also on the health status 
of the patient. 

To minimize the possible influence of using 
different types of prostheses on functional out-
come, particularly the effect of the socket (which 
is the most important part of the prosthesis), the 
ICEX prosthetic sockets (Össur Inc.) were used in 
all patients. The ICEX socket, which consists of 
carbon fiber (impregnated with polyurethane resin) 
is formed over a silicon liner that covers the resid-
ual limb. The total surface-bearing socket shape 
is obtained with the use of a silicone bladder over 
the carbon fiber. By using air pressure of 80 mm 
Hg, the socket shape is formed (Selles et al. 2005). 
All prostheses were made by the same prosthetist 
and, to avoid delay in the rehabilitation process, 
the prostheses were delivered on the same day 
that the decision regarding prosthetic fitting was 
made. Before prosthetic fitting, a patient evalua-
tion form based on the International Organization 
for Standardization (ISO) standards 8548-1:1989 
and 8548-3:1993 was used for registration of limb 
shape and wound status. In this study, we defined 
the prosthetic fitting to have occurred when the 
patient received a custom-made prosthesis. Before 
receiving the prosthesis, no loading was applied to 
the stump.

Follow-up evaluation

3 months after the amputation, a follow-up evalu-
ation was performed according to a standardized 
protocol (Johannesson et al. 2004) and functional 
outcome was measured using the Locomotor Capa-
bility Index (LCI) and the Timed “Up and Go” 
(TUG) test. The LCI is a questionnaire designed 
to measure the capabilities of patients with pros-
theses. It is composed of 14 items divided into two 
subscales; basic (7 items) and advanced (7 items) 
(Grise et al. 1993, Franchignoni et al. 2004). The 

items inquire about the ability to perform activities 
and the level of independence while performing 
these activities. Each of the 14 items is graded on a 
4-point scale from 0 (unable to) to 3 (yes, indepen-
dently). The total LCI score can range from 0 to 42 
and total subscale scores of 21 may be achieved for 
basic and advanced capabilities with the prosthesis. 
In this study, a Swedish version of the LCI that has 
already been assessed for reliability and validity 
(Larsson 2005) was used. In a patient population 
with vascular lower limb amputation, the Swedish 
version has shown a high degree of reliability and 
construct validity and a high degree of correlation 
with the Timed “Up and Go” test (unpublished 
data). 

In the TUG test the patients wearing their pros-
theses were observed and timed while rising from 
an armchair, walking 3 meters, and returning to the 
chair (Schoppen et al. 1999). Both tests were con-
ducted by the physiotherapists of the rehabilitation 
team, who had no knowledge of the type of dress-
ing used after surgery.

Any changes of prosthetic sockets that occurred 
during the first year were documented. How each 
patient was living after 1 year was recorded.

Outcome measures

The primary outcome measure was the number of 
days from amputation to prosthetic fitting. The sec-
ondary outcome measures were the wound heal-
ing rate, functional outcome as measured with the 
LCI and TUG test at 3 months, the need for socket 
changes during the first year, and the proportion 
who had returned to their previous living condi-
tions at 1 year.

Sample size

A pre-trial estimation of sample size was per-
formed based on the results from 15 patients who 
underwent transtibial amputation and rehabilita-
tion with prosthesis over a 2-year period prior to 
the study, and who would have met the inclusion 
criteria for this study. In that group, a rigid plaster 
of Paris dressing was used and the mean number 
of days from amputation to prosthetic fitting was 
36 days (SD 11). In a previous randomized study 
comparing a soft dressing with a semi-rigid dress-
ing, a 40% difference in the number of days from 
admission to the rehabilitation unit until readiness 
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regarding time from amputation to prosthetic fit-
ting (both LCI and TUG results). As a number of 
patients did not undergo prosthetic fitting for vari-
ous reasons including death, we tested two other 
models to compare the groups regarding time to 
prosthetic fitting: a conventional proportional haz-
ards (Cox) model to include the censored obser-
vations and a Fine and Gray proportional hazards 
model to account also for competing risk (Fine and 
Gray 1999). All statistical analyses were 2-sided 
and p-values of ≤ 0.05 were taken to indicate sta-
tistical significance. Calculations were performed 
using SPSS version 15.0 and R version 2.4.1. 

Results

Between January 2003 and July 2005, 60 patients 
were screened for enrollment in the trial (Figure 
2). 27 patients fulfilled the eligibility criteria and 

accepted to participate in the study; 15 patients 
were randomized to the O group and 12 patients to 
the C group. In the O group, 1 patient (a man aged 
69 years) died 11 days after surgery and in the C 
group 2 patients (women aged 48 and 77) died 72 
and 121 days after surgery. Both of these women 
were not fitted with prostheses because of severe 
ischemic pain and wound problems in the contra-
lateral leg. In the C group, 1 patient (a man aged 
84) developed a 45-degree contracture in the knee 
and hip of the amputated limb during the early 
postoperative period, which precluded prosthetic 
fitting. 

Of the 23 patients in whom prosthetic fitting was 
achieved, 1 patient in the O group (a man of 84 
years) died after receiving the prosthesis 84 days 
after amputation and the remaining 22 patients (12 
O and 10 C) were included in the comparison of 
the functional tests (Table 1). Age, sex, proportion 
with diabetes, and smoking status were similar in 
the 2 groups. 12 patients were diagnosed with dia-

Figure 2. Flow chart of the trial.

Prosthetic fitting
(n = 13)

Functional tests at 3 months
(n = 12)

Functional tests at 3 months
(n = 10)

Prosthetic fitting
(n = 10)

Allocated to and received
conventional rigid dressing (C)

(n = 12)

Discontinued intervention:
– severe ischemia of 
   other leg (n = 2)

Discontinued intervention:
– died (n = 1)
– knee contracture (n = 1)

Discontinued intervention:
– died (n = 1)

All patients scheduled for transtibial amputation
for peripheral vascular disease screened

(n = 60)

Did not meet elibility criteria (n = 33)
– unable to walk, severe dementia (n = 19)
– refused (n= 7)
– severe ischemia of other leg (n = 5)
– unable to speak Swedish (n = 2)

Randomized at surgery
(numbered envelopes)

(n = 27)

Allocated to and received
vacuum-formed rigid dressing (O)

(n = 15)

for prosthetic fitting was found 
(Wong and Edelstein 2000). Work-
ing on the assumption that the ORD 
would perform similarly to the soft 
dressing, testing the hypothesis 
that the rigid dressing results in a 
shorter time to prosthetic fitting 
than the ORD using a two-sided 
test with a 0.05 level of significance 
and 80% power to detect a differ-
ence of 15 days would require 10 
patients in each group to complete 
rehabilitation with their prosthe-
sis. To account for dropouts, it was 
estimated that 27 patients would be 
needed. 

Statistics

The chi-squared test was used to 
compare the O and C groups with 
regard to sex, smoking status, and 
presence of other medical condi-
tions. We used the Mann-Whitney 
test to compare them regarding 
patient age. Multiple linear regres-
sion analyses were performed to 
calculate age- and sex-adjusted 
mean differences and 95% confi-
dence intervals between the groups 
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betes at the time of amputation. All patients except 
1 had other medical conditions, mainly cardiac dis-
eases, and 5 patients (3 O and 2 C) had recovered 
from previous minor cerebrovascular accidents 
(Table 1). None of the patients had undergone 
lower-level amputation prior to the amputation in 
question. Before surgery, 20 patients lived in their 
own homes and 3 patients lived in community ser-
vice homes.

Wound healing and limb shape 

No wound complications were seen in the O group. 
In the C group, 1 patient had excessive bleeding 
and 2 patients had severe pain that necessitated 
change of dressing. When patients received the first 

definitive prosthesis, wound status was complete 
closure in 6 of 13 patients in the O group and in 4 
of 10 patients in the C group (p = 0.6). The shape 
of the residual limb was described as cylindrical 
in 11 patients and bulbous in 2 patients in the O 
group, and cylindrical in 9 patients and conical in 1 
patient in the C group. 1 patient in each group had 
an adherent scar at the time of prosthetic fitting. 

Time to prosthetic fitting

The mean time from amputation to prosthetic fit-
ting was 37 (26–54) days in the O group and 34 
(21–47) days in the C group (p = 0.4) (Table 2). 
The alternative statistical models did not show sig-
nificant differences between the groups (sex- and 
age-adjusted, p = 0.4 for the Cox regression model 
and p = 0.4 for the Fine and Gray model).

Functional tests at 3 months

No statistically significant differences in the results 
of the functional tests were found between the two 
groups at the 3-month follow-up evaluation (Table 
2). A wide range of LCI and TUG values were 
observed in both groups (Figure 3).

Socket changes during the first year

No socket change was needed during the first year 
in 4 patients in the O group and 2 patients in the 
C group. In the patients who had a socket change, 
the mean time to socket change was 185 (95–269) 
days in the O group and 206 (95–267) days in the 
C group (p = 0.9). 

Table 1. Characteristics of the patients in the two groups

 O group C group
  (n = 13) (n = 10)

Age, mean   76  76
   (range)  (45–91) (43–89)
Sex, male:female   9:4  5:5
Smoker, never:current:previous   5:2:6  6:2:2
Diabetes mellitus   6  6
Other medical conditions  
 Cardiac disease 12  8
 Neurological disease   4  2
 Hip or knee disease   2  2
 Other joint disease   1  3
 Hip replacement    2  1

O: vacuum-formed rigid dressing; 
C: conventional rigid dressing.

Table 2. Outcome regarding days to prosthetic fitting and function with prosthesis

 O group (n = 13) a C group (n = 10) Mean difference
Outcome variable mean (SD) median  mean (SD) median   (95% CI) b

Time to prosthetic 
  fitting (days) 37 (7) 37 34 (8) 33     4 (-2–11)
LCI (points)
 Total 28 (14) 32 25 (13) 22 -0.1 (-8.5–8.2)
 Basic 17 (6) 20 16 (6) 17 -1.1 (-4.5–2.3)
 Advanced 12 (9) 12   9 (7) 7  0.9 (-4.7–6.6)
TUG (seconds) 41 (24) 36 29 (14) 33   14 (-2–30)
 
a (n = 12) for analyses of LCI and TUG (1 patient died before follow-up).
b Adjusted for age and sex.
O: vacuum-formed rigid dressing; C: conventional rigid dressing; 
LCI: locomotor capability index (higher score, 0 to 42 for Total and 0 to 21 for Basic 
and Advanced, indicates better function with prosthesis); 
TUG: Timed “Up and Go” (rise from chair, walk 3 meters, and return to chair).
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Return to previous living conditions at 1 year

All patients had returned to their previous living 
conditions by 1 year, except for 2 patients (in the C 
group) who had moved from their own home to a 
community service home.

Discussion

The findings of this randomized controlled study 
suggest that a vacuum-formed removable rigid 
dressing that is easy to apply can give results 
similar to those achieved with a conventional rigid 
plaster of Paris dressing. Wound-healing status at 
the time of prosthetic fitting was similar in the two 
groups. Factors that may affect wound healing are 
patient age and early start of prosthetic rehabili-
tation, the latter being important for achievement 
of better mobility and general health. The main 
factors that have been found to predict successful 
rehabilitation outcome following transtibial ampu-
tation are walking ability prior to the amputation 
and preservation of the knee joint (Hermodsson 
et al. 1998). This amputation level has also been 
shown to be associated with the highest rate of 
prosthetic fitting and subsequently restoration of 
function and quality of life. Uncomplicated wound 
healing following amputation has become increas-

ingly important in view of the many medical dis-
orders commonly found in this patient group, and 
the increasing emphasis that hospitals are placing 
on early discharge (Wong and Edelstein 2000). 
Apart from prevention of infection, the main aim 
in wound management following transtibial ampu-
tation is control of edema—as this is one of the 
major factors in wound healing, and reducing 
edema without compromising perfusion is critical 
(Murdoch 1975, Murdoch and Wilson 1996). 

Postoperatively, early mobilization is essential in 
order to avoid the deleterious effects of immobility 
in older persons (Cutson and Bongiorni 1996). The 
main outcome measure in this study was time to 
prosthetic fitting. If edema is controlled in the early 
phase of the rehabilitation, the time to prosthetic 
fitting can be shortened and can thus be used as 
an indicator of the rehabilitation outcome (Wong 
and Edelstein 2000). However, the length of time 
to prosthetic fitting does not show how well the 
patients are actually able to use the prosthesis. 
Thus, as a secondary outcome measure, we also 
evaluated function using the first prosthesis, mea-
sured with the Locomotor Capability Index (LCI) 
and the Timed “Up and Go” test (TUG) test. The 
wide range of values for the LCI and the TUG test 
demonstrates that other medical conditions may 
also affect patients’ walking ability with the pros-
thesis. The goal of regaining walking ability with 
a prosthesis is realistic after transtibial amputation, 
even in elderly people, and the need to load only 
on one leg is thus avoided (Cutson and Bongiorni 
1996). 

Previous studies have used different follow-up 
times to assess outcomes after major amputations. 
We believe that a follow-up time of 3 months after 
transtibial amputation is appropriate when com-
paring results of different postoperative treatments 
in terms of the functional status of the patient. A 1-
year follow-up evaluation is also a reasonable time 
to assess the need for socket replacement (volume 
changes) and to measure changes in functional 
status. Although 17/23 of our patients had sock-
ets changed during the first year, only 5 had sock-
ets changed within 6 months. The reason for this 
might be our use of a sagittal incision in combina-
tion with silicone liner as a compression therapy.

Other types of dressings can be used to minimize 
postoperative edema, such as different types of air 

Figure 3. Schematic illustration describing the outcome in 
the ORD (O) group and the conventional rigid dressing (C) 
group.
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splints (Ivanic et al. 2002) or dressings of other 
materials such as Unna paste or fiber glass, both 
with and without a prosthetic foot attachment. In a 
review of postoperative dressing and management 
after transtibial amputation, Smith et al. (2003) 
suggested the need for further studies that would 
accurately document and control for variables such 
as amputation technique, healing potential, co-
morbidity, nutrition, and functional ability. Cost 
is also a relevant factor to consider when choos-
ing between various dressings. In this study, no 
cost analysis was performed. The cost of CRD is 
mostly related to the time required for application 
in the operating room (approx. 15 min at approx. 
10 euros/min) (Sjöli and Sundberg 2002) and for 
its subsequent removal or replacement. The cost 
of the ORD (approx. 180 euros) would depend on 
whether it is used for one patient only (as recom-
mended by the manufacturer) or re-used. In our 
hospital the ORD was cleaned and disinfected with 
alcohol and re-used (except in patients found to 
be carriers of MRSA or other antibiotic-resistant 
bacteria). 

The number of patients in our study was small, 
which raises the possibility of type-2 error being 
a cause of not finding statistically significant dif-
ferences. We have, however, shown the 95% con-
fidence intervals for the differences between the 
two groups regarding days to prosthetic fitting and 
results of the function tests, and these suggest that 
any possible difference in outcomes in favor of 
the conventional rigid dressing may not be large. 
Generalizability of our findings is supported by the 
screening of all patients for eligibility from a rela-
tively large general population, the random alloca-
tion of participants, and the blinded assessment.

In conclusion, this randomized trial compar-
ing a vacuum-formed removable rigid dressing 
with a conventional plaster of Paris rigid dressing 
after transtibial amputation has shown that the two 
dressings give similar results. Thus, the vacuum-
formed rigid dressing—which is easily applied and 
which can easily be removed—can be used as an 
alternative to a conventional cast rigid dressing 
after transtibial amputation. 
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