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Abstract

Purpose of Review To systematically investigate the efficacy and safety of rigid dressings for postoperative management in
lower limb amputees.

Recent Findings There has been ongoing debate regarding the effectiveness of various postoperative management methods,
including rigid and soft dressing, for individuals with lower limb amputations. Previous meta-analyses focused on specific
outcomes and included only randomized controlled trials (RCTs) and quasi-RCTs. This study adds non-randomized stud-
ies of intervention (NRSI) to supplement existing evidence and provides a comprehensive analysis of efficacy and adverse
events outcomes.

Summary The significant results that favor the use of the rigid dressings included a reduction in the time to wound healing,
time to prosthetic fitting, stump volume, and post-operative pain, as well as a lower incidence of adverse events of revision
and joint contracture. However, caution is needed in interpreting these results due to the high risk of bias among the included

studies.
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Introduction

Lower limb amputation can be caused by trauma or various
diseases such as peripheral vascular disease, diabetes, malig-
nancy, or congenital deficiencies. In 2017, an estimated 35.3
million people worldwide had lower limb amputation due
to traumatic causes [1], and the global annual incidence of
diabetes-related major lower limb amputations during the
2010-2020 period was estimated to be 95 cases per 100,000
people with diabetes [2]. Following lower limb amputation,
mortality rates were substantial. The overall mortality rate
was 47.9%, 61.3%, 70.6%, and 62.2% at 1-, 2-, 3-, and 5-year
follow-up, respectively [3].

The desired outcomes of postoperative management fol-
lowing lower limb amputation include successful wound
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healing, pain control, edema control, protection of residual
limb from further trauma, maintaining and improving the
range of motion and strength, and preparation for prosthetic
fitting [4, 5]. To achieve these goals, various types of dress-
ings have been used, including local wound dressings and
outer dressings [6]. The outer or postoperative dressings are
mainly applied to deliver the compression and protection of
the residual limb, which are classified as soft dressing (SD),
semi-rigid dressing (SRD), and rigid dressing (RD). RD is
further subcategories into non-removable rigid dressing and
removable rigid dressing (RRD).

SD, such as elastic bandages, crepe bandages, Ace wraps,
shrinker socks, or other elastic materials, has been tradi-
tionally used as postoperative dressing due to their low cost
and availability. However, fine motor skills are required for
proper bandaging techniques to control and reshape the
residual limb, and improperly tight application of SD can
result in compromised distal blood flow [7], which may
delay residual limb maturation.

With the advent of RD, considerable emphasis was placed
on the application of hard exterior materials, such as plaster
cast or plastic dressing. RD has been considered for com-
pression and protection of residual limbs from external
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trauma. However, non-removable rigid dressings can hinder
surgical wounds and residual limb observation, leading to
delayed detection of complications like wound dehiscence or
infection. To overcome this limitation, RRD was developed
[8]. However, producing RD is costly and requires special-
ized skills.

Some wound-encasement alternatives for postoperative
interventions have been developed to obtain the advantages
of RD. Two alternatives, Unna paste and the air splint, are
referred to as SRD. Unna paste consists of gauze impreg-
nated with zinc oxide ointment, gelatin, and glycerin and is
supported with an elastic wrap [9]. This bandage acts as a
liner which is soft but inextensible. The air splint is a plastic
pneumatic bag inflated to an optimal pressure [10-12].

Immediate postoperative prosthesis (IPOP) is a type of
dressing that incorporates a prosthesis into the postoperative
care plan. IPOP consists of an RD or SRD attached with an
extension of a pylon and foot assembly, allowing the ampu-
tee to early ambulate with this temporary prosthesis.

The effectiveness of different postoperative management
approaches, such as RD versus SD, in lower limb amputees
has been a subject of debate. Two systematic reviews and
meta-analyses have been conducted on this topic. Churilov
et al. [13¢] focused on the time to first prosthetic casting or
fitting as the primary outcome, while Kwah et al. [14ee]
investigated various outcomes, including wound healing,
time to prosthetic prescription, physical function, length of
hospital stay, stump volume reduction, and adverse events.
To reduce potential biases, only randomized controlled
trials (RCTs) and quasi-RCTs were included in the meta-
analysis, resulting in only 9 studies being analyzed [14ee].
This systematic review and meta-analysis were conducted
by adding non-randomized studies of intervention (NRSI) to
supplement existing randomized trial evidence for determin-
ing the efficacy and especially the adverse effects which are
long-term or rare outcomes of the postoperative dressings
in lower limb amputees.

Methods

This systematic review with meta-analysis was conducted in
accordance with the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) statement. The
review protocol was prospectively registered on the Interna-
tional Prospective Register of Systematic Reviews (PROS-
PERO) under the registration number CRD42023408645.

Search Strategy
A systematic search of electronic databases including Pub-

Med, Ovid MEDLINE, Ovid Embase, Scopus, and Cochrane
Central Register of Controlled Trials (CENTRAL) was

conducted to identify articles published between the data-
base’s inception and February 2023. The search terms used
were “removable rigid dressing” OR “rigid dressing” OR
“postoperative dressing” AND “amput™” OR “transtibial”
OR “prosthe*”. Unpublished and ongoing trials were identi-
fied through Clinical Trial Registries using the international
clinical trials registry platform (ICTRP) and ClinicalTrials.
gov. Gray literature was identified through Google Scholar,
CADTH Gray Matters, GreySource, Gray Literature Report,
and WorldCat.gov. In addition, citation tracking and refer-
ence lists of the included studies and relevant systematic
reviews were searched to identify further studies.

Eligibility Criteria

Two reviewers (NK and CS) independently screened titles,
abstracts, and full texts and then extracted data from eligible
studies. The criteria for inclusion were as follows: (1) a study
comparing the efficacy of RD (including non-removable rigid
dressing, RRD, IPOP, and SRD) with SD comparator in lower
limb (transtibial or transfemoral) amputees; (2) reported out-
comes of efficacy: (i) wound healing, (ii) edema control and
volume reduction, and (iii) time to prosthetic fitting/stump
maturation or outcomes of safety: (i) local adverse events
(such as wound infection, wound breakdown, joint contrac-
ture, and re-amputation or revision, etc.), (ii) systemic adverse
events (death and falls); and (3) study designs of the RCT,
quasi-RCT, or NRSI. The criteria for exclusion were as fol-
lows: (1) the article was either a case report, review, study pro-
tocol, or ongoing study; (2) the studies were published in lan-
guages other than English; and (3) full text was not available.

Selection Process

The Covidence systematic review software [15] was
employed to screen titles and abstracts that met the study
criteria. Any duplicate articles were identified and removed.
Eligible articles were selected based on their compliance
with the inclusion and exclusion criteria. If the full text of a
relevant article was not accessible, contact was made with
the corresponding author, and the study was excluded if no
response. In cases where there were disagreements between
the two reviewers, the third reviewer (TV) intervened to
resolve the issue, and the reasons for the exclusion of stud-
ies were documented.

Data Extraction

The data was extracted by one reviewer and verified by a sec-
ond reviewer. Any disagreements were resolved by consen-
sus with the third reviewer. The extracted data included trial
details, study design, number of patients, participant character-
istics, type of dressings used, and measured outcomes.
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To facilitate synthesis and analysis of the data, the median
and range values presented in the original article were con-
verted into mean and standard deviation [16]. Any missing
standard deviation of baseline changes was imputed using esti-
mated correlation coefficient values [17]. The unit of measure-
ment for time-to-event outcomes was adjusted to days. The
assessment times for stump volume and pain reduction varied
in different studies [18—-21]. To maintain consistency in the
analysis, we restricted the data collection for stump volume to
the 4 to 6-week time frame, while pain reduction was evaluated
at the 6-week interval.

Risk of Bias and Quality Assessment

One reviewer assessed the risk of bias using the revised
Cochrane Collaboration Risk of Bias tool (RoB2) [22] for
RCTs and the Risk of Bias tool for non-randomized studies of
interventions (ROBINS-I) [23] for quasi-RCTs and observa-
tional studies. The risk of bias of each domain and overall bias
were classified as low, some concerns, high risk in RoB2, and
low, moderate, serious, critical, or no information of risk in
ROBINS-I. The decisions were verified by a second reviewer.
The risk-of-bias plots were created using the risk-of-bias visu-
alization (Robvis) tool [24]. Additionally, to assess publication
bias when applicable, a funnel plot diagram was used.

Statistical Method

The Review Manager (RevMan) 5.4 software was utilized
for data analysis. The mean difference (MD) with a 95%
confidence interval was used for continuous data, except
for volume reduction, which was converted to a standard
mean difference (SMD) to account for measurement method
differences. For categorical data, the risk ratio with a 95%
confidence interval was used. A random-effects model was
applied, and statistical significance was defined as a p value
of <0.05. The I statistic was utilized to evaluate data het-
erogeneity, with low heterogeneity defined as 25-50%, mod-
erate heterogeneity as 50-75%, and high heterogeneity as
greater than 75%. Subgroup analyses were performed based
on study type (RCT, quasi-RCT, and NRSI) and intervention
type (IPOP and non-IPOP) to assess the time to prosthetic
fitting outcome.

Results

Study Selection

The search of databases and registers yielded 738 records after
removal of duplicates. Following the screening of titles and

abstracts, 33 manuscripts were selected for full-text review.
After a thorough review process, 25 studies were deemed

@ Springer

eligible for inclusion. Four articles were excluded due to
their unavailability in full text [25-28], as were two ongoing
studies (ClinicalTrials.gov, Identifier: NCT03948087 and
NCT03593174), and two studies from which data could not
be extracted [29, 30]. An additional two studies [20, 31] were
identified and included in the quantitative synthesis through
further searching using other methods. Overall, 27 studies [7,
8, 18-21, 31-39, 40e, 41-51] were enrolled for comprehensive
review, with the flow of included studies throughout the review
process being depicted in Fig. 1.

Study Characteristics and Demographics

All included studies [7, 8, 18-21, 31-39, 40e, 41-51] were
published between 1971 and 2022 and consisted of 10 RCTs,
6 quasi-RCTs, and 11 NRSIs. In total, there were 964 par-
ticipants in the rigid dressing group and 803 in the control
group. Only three studies [20, 33, 50] included participants
who had undergone transfemoral amputations rather than
just transtibial amputations. Various types of rigid dressings,
including non-removable RD, RRD, SRD, and IPOP, were
used in the intervention group, while soft dressings or elastic
bandages were applied in the control group in all studies.
Table 1 displays the characteristics of the participants and
outcome assessments of the included studies.

Risk of Bias Assessment

Most of the RCT studies [18, 20, 34-36, 49-51] were
judged to have a high risk of bias according to the RoB2
assessment, primarily because the outcome assessor was
not blinded, and the studies focused on soft outcomes such
as stump maturation, wound healing, or pain. Additionally,
a moderate to high number of participants were excluded
from the analysis after randomization, without appropriate
analysis to estimate the effect of the intervention (Fig. 2A).
Only two studies, Janchai et al. [19] and Koonalinthip et al.
[40e], were classified to have moderate and low risk of
bias, respectively.

When assessing the risk of bias in quasi-RCTs and obser-
vational studies using ROBINS-I, one study [43] was classi-
fied to have moderate risk of bias, one study [39] as a criti-
cally high risk, and the others [7, 8, 31-33, 37, 38, 41-48]
as high risk of bias. Most of the reasons causing bias in the
included studies were bias in measurement outcomes and
bias due to confounding factors (Fig. 2B).

Regarding publication bias, we considered only two
applicable outcomes: time to prosthesis and rate of revi-
sion. The analysis revealed an asymmetric funnel plot for the
outcome of time to prosthesis. However, no such asymmetry
was observed in the funnel plot for the outcome of rate of
revision (Figs. 3, 4 and 5).
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Fig. 1 Flow diagram of the included studies

Meta-analysis Outcomes

The meta-analysis results of the efficacy and adverse events
of RD compared with soft dressings were shown in Table 2.

Outcomes of Efficacy
Time to Wound Healing

Four studies reported time to wound healing outcomes [8,
36, 38, 49], and one study [8] was excluded from the analy-
sis due to insufficient data for extraction. The rigid dress-
ing group demonstrated a shorter period of wound healing
for 20.32 days than the control group (MD -20.32, 95% CI
[-33.97, -6.67], p=0.004, 2=0%, as shown in Fig. 3A).

Time to Prosthetic Fitting or Stump Maturation

The results of 18 studies [7, 18, 31-33, 36, 38, 39, 40,
41-44, 46-48, 50, 51] regarding the time to prosthetic fit-
ting or stump maturation were analyzed. Out of these, six
studies [31, 32, 39, 42, 43, 51] did not provide sufficient
data for extraction and were excluded, leaving 12 studies for
data synthesis. The analysis revealed that the rigid dressing
group had a mean difference of 34.5 days less for stump
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& v v
Reports assessed for eligibility Reports assessed for eligibili Reports excluded
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Reports excluded (n=21)
Ongoing studies (n = 2) Irrelevant study protocol
Not suitable data (n = 2) (n=5)
Review (n = 4)
—
v
Studies included in review
§ (n=25) e
E Reports of included studies
£ n=2)

maturation or prosthetic fitting, but there was considerable
high heterogeneity in the results (MD 34.52, 95% CI [22.58,
46.47], p<0.001, >=93%, as shown in Fig. 3B.1).

Subgroup analysis based on study design (RCT, quasi-
RCT, and NRSI) showed that the rigid dressing group was
still favored overall, and heterogeneity was reduced in the
RCT subgroup (MD -7.82,95% CI [-13.97, -1.67], p=0.01,
I?=23%, as shown in Fig. 3B.1). Moreover, the subgroup
analysis based on the type of rigid dressing (IPOP and non-
IPOP) showed that the IPOP group had a tendency toward
a shorter time to prosthesis fitting (MD -73.96, 95% CI
[-101.88, -46.04], p<0.001, P= 81%) than the non-IPOP
group (MD -14.54, 95% CI [-26.03, -3.04], p <0.001,
I?=93%, as shown in Fig. 3B.2).

Pain Reduction

Three studies mentioned pain reduction [18, 20, 45], which
two [18, 20] reported in visual analog scale (VAS), and another
reported in terms of narcotic prescription [45] which was excluded
from the analysis. The analysis showed that participants who used
rigid dressing experienced less pain than those who used soft
dressing with a mean difference of 0.84 mm (MD 0.84, 95% CI
[0.56, 1.13], p<0.001, P=0%, as shown in Fig. 3C).
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Fig.2 Summary graph and table of the risk of bias assessment. (A) RoB2 tool assessing risk of bias in RCT studies. (B) ROBINS-I tool assess-

ing risk of bias in NRSI including quasi-RCT and observational studies

Volume Reduction

Five studies were identified that assessed the reduction of
stump volume [18-21, 29]. Among these, one study [29] was
excluded due to insufficient data. The results of the analy-
sis indicated that there was no significant difference in the
average stump volume reduction between the rigid and soft
dressing groups (SMD 0.23; 95%CI [-0.22, 0.69], p=0.31,
I?=25%, as shown in Fig. 3D).

@ Springer

Length of Hospital Stay (Post-operative)

Four studies [30, 34, 36, 47] were included in the analysis
of length of hospital stay after amputation. However, two
studies [30, 34] were excluded due to incomplete data. The
results showed that the rigid dressing group had a signifi-
cantly shorter overall length of stay compared to the control
group, with a mean difference of -6.24 days (MD -6.24, 95%
CI[-11.02,-1.50], p=0.31, ?=25%, as shown in Fig. 3E).
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Fig.3 The forest plots displayed the comparison of efficacy between time to prosthetic fitting/casting or residual limb maturation with sub-
rigid dressings and soft dressings, with outcomes including (A) time group analysis based on type of intervention, (C) pain reduction, (D)
to wound healing, (B.1) time to prosthetic fitting/casting or residual volume reduction, and (E) length of stay

limb maturation with subgroup analysis based on study design, (B.2)
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Fig.3 (continued)

Outcomes of Adverse Events

Adverse events or complications were categorized as
systemic adverse events (death and falls) and local
adverse events (revision, joint contracture, and wound
complications).

Death

The findings from nine studies [31, 32, 35, 36, 42, 43, 48,
50, 51] did not provide a clear indication on whether the
use of rigid dressings increase the risk of death in the rigid
dressings group when compared with the soft dressings
group (RR 1.14, 95%CI [0.78, 1.69], p=0.49, *=0%, as
shown in Fig. 4A).

Falls

The data from five studies [19, 32, 36, 39, 40e] showed that
it is uncertain whether the use of rigid dressings increased
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Favours rigid dressings Favours soft dressings

the proportion of fall adverse events in the rigid dressings
group when compared to the soft dressings group (RR 0.50,
95%C11[0.25, 1.00], p=0.05, 2=0%, as shown in Fig. 4B).

Revision or Re-amputation

The data from twelve studies [8, 31, 32, 34, 36, 37, 43, 45,
46, 48, 51] were analyzed for re-amputation and revision to
further levels of amputations. The findings indicated that
the use of rigid dressings led to a significant decrease in the
proportion of revision in the rigid dressings group compared
to the soft dressings group (RR 0.45, 95%CI [0.30, 0.68],
p<0.001, I* 33%, as shown in Fig. 4C).

Joint Contracture

The findings from three studies [33, 40e, 48] demonstrated
that the use of rigid dressings resulted in a significant
reduction in the proportion of joint contracture in the rigid
dressings group compared to the soft dressings group (RR
0.09, 95%CI [0.002-0.38], p=0.001, I*=0%, as shown in
Fig. 4D).
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Fig.5 The funnel plots assess-
ing publication bias displayed
the comparison of rigid dress-
ings versus soft dressings for
two outcomes: (A) time to pros-
thetic fitting and (B) revision

Skin or Wound Complications
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to the soft dressings group (RR 0.89, 95%CI [0.54, 1.44],
p=0.49, I’ =37%, as shown in Fig. 4E).

The occurrence of skin or wound complications, such
as wound infection, wound dehiscence, skin breakdown,

skin irritation, hematoma, and pressure necrosis, was

analyzed using data from eight studies [8, 32, 33, 40e,

43, 46, 48, 51]. However, the findings from these studies
did not provide a clear indication on whether the use of
rigid dressings increased the proportion of wound-related
adverse events in the rigid dressings group when compared
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Discussion

This meta-analysis synthesized the efficacy and safety of
rigid dressings versus soft dressings for postoperative man-
agement in lower limb amputees, based on the RCT and
NRSI studies. The findings indicated that the use of rigid
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Table 2 Meta-analysis result of the efficacy and adverse events of rigid dressings compared with soft dressings

Outcomes No. of studies No. of par- Mean difference (95%CI) RR (95%CI) p value P (%)

ticipants (RD-SD) (RD/SD)

Efficacy
Time to wound healing 3 105 -20.32 (-33.97, -6.67) 0.004 0
Time to prosthetic fitting 12 688 -34.52 (-46.47, -22.58) <0.0001 93
Pain reduction 2 67 0.84 (0.56, 1.13) <0.0001 0
Volume reduction 4 109 0.57 (0.09, 1.05)" 0.02 30
Length of hospital stay 2 106 -6.24 (-13.70, 1.23) 0.10 63

Adverse events
Death 9 838 1.14 (0.78, 1.68) 0.49 0
Falls 5 198 0.50 (0.25, 1.00) 0.05 0
Revision 12 1079 0.45 (0.30, 0.68) 0.0001 33
Contracture 3 188 0.09 (0.02, 0.38) 0.001 0
‘Wound complications 8 874 0.89 (0.54, 1.44) 0.62 37

“standardized mean difference. Abbreviations: RD, rigid dressing; SD, soft dressing

dressings was more effective in reducing the time taken for
wound healing, time taken for prosthetic fitting or stump
maturation, stump volume, and post-operative pain. Addi-
tionally, it was observed that the incidence of adverse events
of revision and joint contracture was lower in the rigid dress-
ings group. However, there were no significant differences
between the two dressings in terms of their efficacy in reduc-
ing length of hospital stay, or in terms of adverse events of
death, falls, and wound-related complications. The signifi-
cant results in favor of the rigid dressings group should be
interpreted with caution, considering the high risk of bias of
the included studies. The results may be affected by various
biases, including bias in measurement of outcome and bias
due to confounding.

To obtain the most reliable evidence on the effects of
interventions, conducting a systematic review and meta-
analysis of RCTs is considered the gold standard. However,
the previous systematic review and meta-analysis conducted
by Kwah et al. [14e¢] only included RCTs and quasi-RCTs,
leading to the analysis of a mere 9 studies. In some instances,
a lack of reporting on certain primary outcomes by the
limited number of studies impeded the synthesis. Since
non-randomized studies of intervention (NRSI) can provide
supplementary evidence to RCTs, particularly on long-term
outcomes, rare events, and adverse effects, this systematic
review and meta-analysis incorporated both types of studies,
yielding a total of 27 studies being analyzed. Nonetheless,
NRSI is prone to confounding and several other potential
biases. In this study, most quasi-RCTs and NRSIs were
classified as high risk of bias assessment by ROBINS-I.

The studies included in this meta-analysis showed that
dysvascular disease, diabetes, and trauma were the most
common reasons for lower limb amputation, while a smaller
proportion of amputees underwent the procedure due to

tumors and burns. Among the participants, the majority
had undergone transtibial amputation, while a small num-
ber had undergone transfemoral amputation (only 33 par-
ticipants from three studies, which accounted for 1.8% of
all participants). Manufacturing RDs for transfemoral ampu-
tees requires a high level of expertise to properly fit and
apply. The rigid hip spica cast could restrict hip mobility and
increase the risk of pressure sores over bony prominences
[52]. The Dutch evidence-based guidelines for amputation
and prosthetics of the lower extremity, in fact, recommend
against using RDs for transfemoral amputations [53].
Successful wound healing, pain control, edema control,
and preparation for prosthetic fitting are desired outcomes
of postoperative management following lower limb
amputation. Previous studies have examined different types
of postoperative dressings and reported various outcomes
to determine their effectiveness. In this meta-analysis, we
synthesized outcomes, including time to wound healing,
time to prosthetic fitting or stump maturation, pain reduction,
volume reduction, and length of hospital stay, to determine
the efficacy of RDs compared with soft dressings. The
overall analysis favored RDs, except for length of hospital
stay, which showed no significant difference between the two
groups. Our findings are consistent with two previous meta-
analyses [13e, 14e¢] which demonstrated a positive effect
of RDs on time to wound healing and time to prosthesis
fitting. However, we identified some contradictory results
in three areas. First, we found a significant effect of RDs
in reducing stump volume in the medium term, possibly
due to our analysis including more studies than Kwah et al.
[14ee]. Second, we quantitatively analyzed the effect of RDs
on reducing stump pain severity and post-operative length
of hospital stay, whereas Kwah et al. [14ee] focused on the
event rate of stump pain and an average rehabilitation time.
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Assuming faster wound healing and reduced likelihood of
revision, the outcome of wound healing demonstrated that
using RDs led to a shorter time for wound healing compared
to soft dressings. This finding was corroborated by the
adverse events outcome, which showed a notable decrease
in the rate of revision among the group that used RDs when
compared to the soft dressings group. The complications
associated with the use of rigid dressing, excluding the
revision rate and joint contracture, were not significantly
different from those of soft dressing, which is consistent
with the findings of Kwah et al. [14ee]

Reducing the residual limb volume is the objective of
postoperative edema control. Once the residual limb has
adequately healed and its volume has reduced to a stable level,
it is considered to have reached maturation, indicating that it is
ready for prosthetic casting. To account for this, we combined
the results from two studies [18, 40e] that assessed the time to
stump maturation with the outcomes from most studies that
measured the time to prosthetic fitting or casting. The analysis
demonstrated a notable reduction in stump volume for the
RD group when compared to the soft dressing group. The
finding was also consistent with the group who used RD had
a shorter time to stump maturation or time to prosthetic fitting.
Similarly, Churilov et al. [13e] reported similar results, with
a shorter time to prosthetic fitting observed in the RD group.
However, both studies exhibited considerable heterogeneity
in the results. In our study, the significant heterogeneity was
reduced in the RCT group through subgroup analysis based
on study design. Another subgroup analysis was carried out
to assess the effectiveness of [POP versus non-IPOP among
the RD groups. The outcomes revealed that IPOP subgroups
tended to have a shorter time to prosthesis fitting than non-
IPOP subgroups. Early ambulation in the postoperative phase
prevents complications related to immobilization, as indicated
by the reduced proportion of joint contracture adverse events
in the RD group.

Limitations and Future Research

The present meta-analysis had several limitations that should
be considered when interpreting the results. First, we observed
high heterogeneity in the analysis of the outcome of time to
prosthesis, which could affect the validity and generaliz-
ability of the findings. To address this issue, we performed
a subgroup analysis based on study design, which was able
to reduce the heterogeneity to a low level only in the RCT
subgroup, but not in the overall or other subgroups. However,
residual heterogeneity may still exist due to other unmeasured
factors. Second, most of the studies included in the meta-anal-
ysis were judged as having a high risk of bias, which could
affect the internal validity of the results. Some of the biases
may have arisen from the inclusion of non-randomized stud-
ies, which are more prone to bias than randomized controlled
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trials. Third, we detected publication bias in the outcome of
time to prosthetic fitting, as indicated by the asymmetry of the
funnel plot. This suggests that studies reporting shorter time
to prosthetic fitting may be more likely to be published, which
could inflate the effect size estimates and affect the overall
conclusions of the meta-analysis. Finally, a small proportion
of the participants in the included studies had transfemoral
amputations, which may limit the generalizability of the
results to this subgroup of patients. Therefore, caution should
be exercised when applying the findings to this population.

Subsequent studies ought to prioritize high-quality ran-
domized controlled trials that implement effective blinding
methods and measurement of outcomes. Furthermore, they
should delve deeper into investigating the potential benefits
of utilizing rehabilitation interventions in patients undergo-
ing transfemoral amputations.

Conclusions

In conclusion, the results of this meta-analysis suggest that rigid
dressing (RD) may be a more effective postoperative manage-
ment method for lower limb amputees compared to soft dress-
ing. The use of RD was associated with a significant reduction
in pain, reduction in stump volume, shorter time to wound heal-
ing, shorter time to prosthetic fitting, and fewer local adverse
events. Additionally, the inclusion of non-randomized studies
of intervention (NRSI) provides additional evidence to sup-
plement prior meta-analyses of randomized controlled trials
(RCTs). However, there is a need for caution in interpreting
the results due to the high risk of bias in the included studies.
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