
Abstract—Rigid plaster dressings and immediate postopera-
tive prostheses (IPOP) in patients undergoing transtibial ampu-
tations have been reported to reduce pain and healing time,
prevent knee flexion contractures, and expedite early ambula-
tion compared to soft dressings. Yet, despite the reported bene-
fits, surgical adoption of (conventional) rigid dressings and
IPOP has been inconsistent. The purpose of this study was to
determine the current postoperative transtibial amputation
dressing practices in VA hospitals. A six-item questionnaire
was sent to 134 surgeons at the 117 VA hospitals where
transtibial amputations were performed in fiscal year 1999.
Responses were received from 83% of the surgeons. During the
1999 study year, surgeons performing transtibial amputations
used soft dressings on 67% of patients, conventional rigid
dressings with no intent to apply a foot attachment on 14% of
patients, removable rigid dressings on 14% of patients, and
IPOP (almost exclusively without a foot) on 5% of patients.
The application of a rigid dressing or IPOP did not correlate
well with the total number of transtibial amputations performed
by the surgeon, hospital bed size, or academic affiliation. 
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INTRODUCTION

The goal of postoperative management in patients
with transtibial amputations is to ensure primary wound
healing and pain control, prevent edema, shape the resid-
ual limb for prosthetic fit, and, to the extent possible, pre-
pare the patient for restoration of function and quality of
life. Conventional postoperative treatment for transtibial
amputation involves soft dressings consisting of sterile
gauze and fluff followed by a compressive bandage of
elastic wrap. This dressing strategy is straightforward,
requires little time, uses widely available materials, and
allows wound checks. However, these dressings have the
disadvantage that application of the elastic wrap can gen-
erate high pressures that are detrimental to skin survival
(1). In addition, prolonged immobilization of the
patient—required for pain control following treatment
with conventional soft dressings—has been reported to
lead to pulmonary complications (2–4). If earlier ambula-
tion were possible, these complications might be
minimized.

An alternative technique involves the application of
a plaster cast with or without foot attachments. Weiss in
Poland, Berlement in France, and Burgess and Zettl in the
United States introduced these techniques (5–11). The
Immediate Post Operative Prostheses (IPOP) consists of a
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prosthetic socket hand molded from plaster bandages with
a prosthetic foot and pylon attached. These rigid dressings
are applied in the operating room either immediately after
surgery or within 7–10 days. These techniques all share
the principle of immobilizing the knee joint with a thigh-
high cast and applying a supracondylar molding of the
cast to help prevent the cast from rotating or pistoning.
Figure 1 displays common postoperative dressings used
for persons undergoing transtibial amputation.

Rigid dressings and IPOP have been reported to
reduce pain and healing time, increase tolerance to
weight bearing, and enable early ambulation compared to
conventional dressings (2,3,12–23). There are four stud-
ies that directly compare rigid dressing techniques versus
soft dressings (12,13,18,19). All four studies have
methodologic difficulties when held to today’s standard
of the randomized clinical trial. However, these four tri-
als do report equal or improved healing, less pain,
improved rehabilitation, a positive mental attitude, and
shorter hospital stay. All of these studies also emphasize
the skill and care needed to apply these techniques.

Wu introduced a technique termed the removable
rigid dressing. This technique involves application of a
short cast that mimics a transtibial prosthetic socket. It
does not extend proximally onto the thigh, but since it can
be slipped off just like a transtibial socket, it does permit
frequent observation of the stump while still providing
some immobilization of soft tissue and prevention of
trauma (24–26). A removable rigid dressing does not
immobilize the knee, and therefore patients can still be at
risk of knee flexion contractures or traction on the inci-
sion line due to knee motion.

In 1970, soon after the introduction of IPOP, a sur-
vey of transtibial amputee management in eight VA hos-
pitals was initiated. Following a short trial, four hospitals
abandoned the procedure and were replaced with four
other facilities for the study (16). Wide variation was
reported for both postoperative dressing practices and by
the personnel applying rigid dressings at each hospital
[surgeons (n52), surgeons and prosthetists (n53), pros-
thetists (n52), and an orthopedic aide (n51)]. The first
routine cast change was made between postoperative day
five and postoperative day 14 in all eight hospitals. 

Researchers in our Center of Excellence retrospec-
tively reviewed a random sample of VA hospital amputa-
tion operative reports and discharge summaries. Among
those sampled were 88 patients who underwent transtib-
ial amputations between 1992 and 1996. Soft dressings
were used for 66 percent of patients, rigid dressings for
16 percent, and IPOP for 6 percent. VA hospital discharge
data for fiscal years 1989–1998 showed that transtibial
amputations accounted for 25 percent of all lower-limb
amputation discharges (27). Among VA hospitals per-
forming transtibial amputations during the 2-year period
1997–1998 (27), only 37 percent performed 20 or more
procedures.

There is little additional information on posttranstib-
ial amputation management with rigid dressings or IPOP
in VA hospitals. Therefore, the purpose of this research
was to 1) assess the frequency of postoperative dressing
types used to treat transtibial amputees, 2) compile qual-
itative information regarding personnel involved in appli-
cation of rigid dressings and IPOPs in the operating
room, and 3) correlate choice of dressing type with surgi-
cal discipline and frequency of transtibial amputation in
the facility. 

METHODS

Researchers and clinicians at the VA Puget Sound
Health Care System in Seattle, WA, developed a ques-
tionnaire addressing transtibial amputation postoperative
management practices. The questionnaire protocol was
reviewed and approved by the University of Washington
Human Subjects Committee. The questionnaire was sent
to every surgeon at each of the 117 VA hospitals who per-
formed at least one transtibial amputation during fiscal
year 1999. Names and addresses of surgeons were
obtained through contact with each facility. A total of 134
surgeons were identified and received a mailed copy of

Figure 1.
Types of postoperative dressings for transtibial amputation: a) soft
dressing, b) conventional rigid dressing, c) IPOP with foot, and d)
removable rigid dressing.
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patients, and an IPOP (almost exclusively without a
foot) on 5 percent of patients. A small number of
respondents reported infrequent use of conventional soft
dressings with knee immobilizers, soft dressing with
posterior splints and skin traction, and Unna boots.

Figure 2 shows that soft dressings were used by 86
percent of vascular surgeons, 79 percent of general sur-
geons, and 54 percent of orthopedic surgeons. The use of
rigid dressings following transtibial amputation varied
widely by surgical disciplines, and orthopedic surgeons
(17 percent) were significantly more likely to apply rigid
dressings or IPOP than general (9 percent) or vascular
(7 percent) surgeons. 

Figure 3 shows the range of healthcare providers
applying the rigid dressing. In rank order this was attend-
ing physicians, resident physicians, prosthetists, cast
technicians, nurses, physician’s assistants, and physical
therapists or other staff members. Of those who applied
soft dressings postoperatively, 13 percent converted to
rigid dressings or IPOP within 7 to 10 days. Half of rigid
or IPOP dressings were changed in 3 to 6 days, 34 per-
cent were changed in 7 days, and the remainder in 8 plus
days. 

Facilities were divided into two groups depending
on the application of rigid dressings or IPOP versus other
postoperative dressings. A t-test showed that the differ-
ence in the mean number of amputations performed in
these facility groups was not significant (p50.91).

There was no statistically significant correlation
between hospitals providing rigid dressings and those
with academic affiliations.

the questionnaire. Those not returning their question-
naires within 3 weeks received a follow-up letter, and 2
weeks later, a phone call was made to those who had not
responded.

The questionnaire asked for the number of transtibial
amputations performed in the past year, for postoperative
management strategies employed by surgical indication,
and for details on specific use of soft dressings, conven-
tional rigid dressings, removable rigid dressings, and
IPOP with a prosthetic foot and pylon attached. Facility
characteristics such as the number of beds, affiliation with
a teaching hospital, and geographical location were
obtained from hospital websites and by telephone contact.

Frequency distributions were computed for all study
variables. Spearman’s correlation coefficients were cal-
culated to determine the association between the percent-
age of transtibial amputees treated by dressing types and
surgical specialty. Linear regressions and Pearson’s cor-
relation coefficients were used to determine the associa-
tion between the percentage of amputees treated with
rigid dressings or IPOP and facility characteristics such
as the total number of transtibial amputations performed
and the number of beds. A two-tailed t-test of the differ-
ence in mean amputations was performed comparing
sites doing rigid dressings or IPOP and those doing soft
dressings. Logistic regression was used to find the rela-
tionship between dressing type and a hospital’s academic
affiliation and geographic region. Analyses were per-
formed with the use of Stata 6.0 software (28). 

RESULTS

Of the 134 surgeons receiving the questionnaire,
111, or 83 percent, responded. Excluded from the analy-
sis was one incomplete questionnaire and question-
naires from nine surgeons who did not perform
transtibial amputations during the study year. Findings
are reported for 101 surgeons performing transtibial
amputations at 92 VA hospitals. In rank order, indica-
tions for transtibial amputation were diabetes, vascular
disease, trauma, neoplasm, and other. Rigid and IPOP
dressings were used significantly more often in patients
with trauma and neoplasms than in persons with dia-
betes and vascular disease. Surgeons performing
transtibial amputations used soft dressings on 67 per-
cent of patients, conventional rigid dressings with no
intent to apply a foot attachment on 14 percent of
patients, removable rigid dressings on 14 percent of

Figure 2.
Surgical preference for postoperative dressing in veterans with
transtibial amputations. Surgeons selected all dressing types used,
therefore percentages sum to over 100%.



Geographic variations in patterns of postoperative
management were discernible. In this analysis, the US
was divided into the following eight geographic regions:
East Coast, Southeast, South, West, Midwest, Central,
Southwest, and the Northwest. The results of the logistic
regression analysis, suggestive though not statistically
significant, indicated that surgeons in the Southeastern
United States, comprising VISNs 6, 7, 8, and 9, were less
likely to apply rigid dressings compared to those in other
parts of the country. 

DISCUSSION

This questionnaire provided information on postop-
erative management practices of surgeons performing
transtibial amputations in VA Hospitals. The 83-percent
response rate indicated a high level of interest in this
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topic. While some surgeons applied only conventional
soft dressings, others used a combination of soft, rigid,
removable rigid dressings, IPOP, or other strategies. The
wide variation in postoperative transtibial amputation
practice suggests other factors may be present that influ-
ence postoperative dressing selection, such as practice
conventions, training, availability of skilled staff to apply
rigid dressings, or other health care factors.
Questionnaire results showed that surgical specialty was
associated with the choice of postoperative management
technique and orthopedic surgeons were more likely to
apply rigid dressings than were vascular or general sur-
geons. This finding was anticipated given the increased
focus on rigid dressings in many orthopedic-surgery
training programs. Some postoperative practices clus-
tered by site; e.g., 83 percent of removable rigid dressings
were done at nine VA hospitals.

Despite the reported benefits, there are two reasons
why surgical adoption of rigid dressings and IPOP is limit-
ed. First, a skilled surgical and prosthetic team is required for
successful application and rehabilitation of patients treated
with rigid dressings or IPOP; thus this technique may not be
feasible in hospitals lacking these trained personnel
(12,16,29,30). Second, in patients with vascular disease,
rigid dressings present the disadvantage that the wound can-
not be readily examined and early ambulation with an IPOP
might traumatize the stump with a marginal blood supply,
thereby resulting in failure of the transtibial amputation (17).

The extent of patient benefit resulting from different
postoperative dressing types remains unresolved. Future
studies are needed that will address the impact of postop-
erative transtibial amputation dressings on patients’ phys-
ical and functional outcomes together with costs incurred
by the patient and the health care system.

Figure 3.
Individual applying rigid dressing or IPOP in VA hospitals. Teams
consisting of more than one staff person applied dressings at several
facilities, therefore percentages sum to over 100%.
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APPENDIX

1. How many transtibial (below the knee) amputations did you perform in the past year? (n5________)

2. On approximately what percent of these patients did you use the following five types of postoperative manage-
ment in the operating room?

Type of dressing applied in the OR Use on______% of your patients

• Soft dressing (kerlix, gauze, ace wrap) 67

• Conventional Rigid Dressing, no intent to apply foot (rigid plaster
cast/splint, extends from above the knee to the distal end of the
residual limb, cannot be removed) 14

• IPOP (Immediate postoperative prosthesis) without foot (rigid
plaster dressing without foot, plan to attach foot within 7–10 days) 5

• IPOP with foot (rigid plaster dressing with foot and pylon, fitted
within 24 hours) —

• Removable rigid dressing (rigid plaster cast, extends from the
knee joint to the end of the distal residual limb, can be removed) 14

100%

3. Of the patients you treated with soft dressing in the operating room, what percent were converted to rigid dressing
or IPOP within 7–10 days? (Indicate %_______)

4. Who applies the rigid dressing or IPOP? Indicate with an X.

a. nurse _____ d. prosthetist _____
b. cast technician _____ e. attending physician _____
c. resident physician _____ f. other _____

5. How often is the rigid dressing or IPOP changed? Indicate with an X.

a. every 3–6 days _____ d. every 14 days _____
b. every 7 days _____ e. every 15 days or more _____
c. every 8–13 days _____

6. For the following types of patients, what kind of dressing(s) did you use? Indicate with an X all that apply.

Rigid dressing IPOP without
no intent to foot, plan to Removable

Type of patient Soft dressing apply foot attach foot IPOP with foot rigid dressing

a. Trauma

b. Neoplasm

c. Dysvascular

d. Diabetic

e. All others
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