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Abstract

Background A bulky compression dressing (Robert Jones
bandage) is commonly used after TKA to reduce blood
loss, pain, and swelling. However, it is unclear whether
these dressings in fact reduce blood loss.
Questions/Purposes We compared postoperative blood
loss, pain, knee swelling, and postoperative complications
in two types of postoperative dressings after TKA: a
modified Robert Jones dressing (MRJB) and a conventional
wound dressing.

Methods We conducted a prospective, randomized, con-
trolled trial of 60 patients who underwent a unilateral
primary TKA at our institution between November 2010
and July 2011. After wound closure, the patients were
allocated into two groups. Thirty patients had the MRJB
applied for 24 hours (Group 1) and 30 patients had a
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conventional wound dressing applied (Group 2). Postoper-
ative hemorrhages in the vacuum drain, units of transfused
blood, postoperative pain, knee swelling, and complications
were assessed at 24 and 48 hours postoperatively.

Results We found no differences in the mean postopera-
tive blood loss between the groups (Group 1, 418 mL
versus Group 2, 467 mL). Blood transfusion amounts,
postoperative pain, and knee swelling also were similar.
Three patients in Group 1 experienced bruising and two
patients in Group 2 also had bruising. One patient in Group
1 had a blister.

Conclusions Although previous studies have shown
reduced blood loss, pain, and knee swelling after applica-
tion of a MRJB, we found no benefit of this bandage. Our
data suggest a postoperative compression dressing is not
necessary after primary TKAs.

Level of Evidence Level 1, therapeutic study. See the
Guidelines for Authors for a complete description of levels
of evidence.

Introduction

Major bleeding and blood transfusions after TKA occur in
3% to 5% [18] and 21% to 53% of patients [11, 15, 19],
respectively. Various surgical techniques [9, 11, 16, 17, 19],
medications [5, 15, 22], and postoperative protocols [2, 4, 8,
12] to reduce bleeding have been proposed. Various post-
operative approaches including cold compresses [6], elastic
bandage support [7], and compressive dressings [1] also
have been reported for reduction of bleeding, soft tissue
edema, and hemarthroses.

One of the compressive dressings is the so-called
“Robert Jones bandage.” According to Brodell et al. [1],
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the bandage was described by Sir John Charnley as “Three
layers of wool and three layers of domette bandage. The
layers are put on gently but firmly and the whole bandage
extends some six inches above and below the joint and
attains a thickness of about two inches.” The dressing
apparently was proposed to reduce bleeding and minimize
edema in traumatized tissue [1]. Using monitored intra-
muscular compartmental pressure in patients after TKA,
Brodell et al. [1] showed such a compression dressing could
generate and maintain external compression to the soft
tissues over the limb for at least 24 hours. The compression
was between 40 to 50 mm Hg pressure at application;
pressure decreased to 2 to 10 mm Hg within 48 hours. The
reported advantages of the Robert Jones bandage are
reduced pain and swelling after surgery [2, 6, 21]. In an
animal model, application of a compression bandage
reduced postfracture swelling in the tissue [13]. However, if
a compressive dressing is applied with an inappropriate
technique, an overly tight dressing will obliterate blood
flow to subcutaneous tissue and cause tissue ischemia [14].
The complications associated with a compression dressing
include peroneal nerve palsy [10] and discomfort from the
cumbersome, thick dressing [7]. We have observed pressure
ulcers, bruises, and blisters from too-tight dressings, and
dried blood from surgical wound bleeding in the cotton; it
also renders examination of the wound impossible.

This Robert Jones dressing was modified by Brodell
et al. [1], as the elastic layer was pulled quite snugly with
more tension distally than proximally in an effort to pro-
mote venous drainage. The entire limb was bandaged. The
modified Robert Jones bandage (MRJB) is one of the
mechanical compression bandages that has been advocated
to reduce bleeding in the joint by a tamponade effect [1].
However, whether the potential advantages of the MRJB
outweigh the disadvantages is unclear.

We therefore compared (1) postoperative bleeding and
units of transfused blood, (2) level of postoperative pain,
(3) swelling, and (4) complications in patients who had the
MRIJB and the conventional dressing applied after primary
TKA.

Material and Methods

We conducted a prospective randomized controlled trial,
performed by one surgeon (PP) from November 2010 to
July 2011. All 60 patients (60 knees), 50 years or older,
who were diagnosed with primary osteoarthritis of the knee
undergoing unilateral primary TKAs who met our criteria
agreed to participate in the study and thus were included.
We excluded nine patients: five with bilateral TKAs
because of difficulty with blood loss evaluation in each leg,
two with vascular compromise of the affected limb, one
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with a skin problem, and one who we judged could not
understand the study or would have difficulty cooperating.
Two strata were created for an equivalent distribution of
subjects. One set of prenumbered, sealed envelopes was
prepared for each stratum, and subjects were assigned to
the group specified in the envelope. Thirty patients were
randomized to the MRJB group (Group 1), and another 30
were randomized to the conventional dressing group
(Group 2). The study was approved by the institutional
review board before initiation of the study (Registry
#MTU-EC-OT-0-062/54). All patients provided written
informed consent before participation in the study.

The sample size was calculated based on the measured
postoperative blood loss. We assumed an alpha error of
0.05 and applied an allocation ratio of 1. A sample size of
54 participants with a dropout rate of 10% (six participants)
was calculated to provide 80% power to detect a difference
of 150 mL in the postoperative blood loss, which we
considered clinically relevant. A total of 30 patients in
Group 1 and 30 in Group 2 completed the study. The
demographic characteristics of the patients in both groups
were similar (Table 1).

The patients in both groups underwent TKAs using the
same anesthetic method, surgeon (PP), and surgical tech-
nique, including 750 mg IV tranexamic acid administration

Table 1. Summarized data of the patients

Parameter Group 1, MRIJB  Group 2, p value
(n = 30) conventional
dressing
(n = 30)
Age (years) 69.20 + 10.70*  70.23 + 8.60* 0.682
Sex (F:M) 25:5 25:5
Weight (kg) 63.83 + 13.43*  67.20 + 14.67%  0.228"
Height (cm) 155.27 £ 5.74*  158.00 £+ 6.81*  0.098
BMI (kg/m?) 26.40 + 5.00% 26.80 &+ 4.90%  0.487"
Hemoglobin 12.03 £ 1.09%* 11.76 £ 1.37* 0.395
(g/dL)
Hematocrit (%) 35.80 £ 3.13* 34.95 £ 3.66* 0.333"
Platelets (x 10°) 2.62 £ 0.75% 2.56 £ 0.56%* 0.742
Surgically treated 16:14 14:16
limb (R:L)
Operative time 120.07 & 16.32%  121.90 £ 15.20% 0.898"
(minutes)
Intraoperative 52.67 £ 49.82%  39.90 + 36.58*  0.353"
blood loss (mL)
Hospital stay (days) 4.70 £ 0.92* 5.43 £ 3.15% 0.225
Knee ROM at 1°-94° 1°-97°
discharge

* Values are expressed as the mean and SD; "Mann-Whitney U test
used when data were not normally distributed; MRJB = modified
Robert Jones bandage.
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Fig. 1 A MRIB is shown on a patient.

10 minutes before deflating the tourniquet and 3 hours after
the operation. A tourniquet was inflated before the skin
incision and deflated after the dressing was finished. One
Privac®™ drain (Primed Halberstadt Medizintechnik GmbH,
Halberstadt, Germany) was inserted into the joint and
removed 48 hours after surgery. The mean estimated
intraoperative blood loss was 53 mL in Group 1 and 40 mL
in Group 2.

After wound closure, the patients were randomized by
computer to either the MRJB or the conventional wound
dressing group with use of sequentially numbered, sealed
envelopes. In the MRJB group, the sterile gauze pads were
placed over the wound, followed by Webril™ padding
(Covidien, Mansfield, MA, USA); thick cotton wool was
applied from a roll, and each layer overlapped the previous
one by !4 at each turn. Webril™ pads and cotton wool
together provided a thickness of approximately 2 inches.
The final elastic bandage layer was pulled snug, with more
tension applied distally than proximally to promote venous
drainage (Fig. 1). The MRJB was left in place for 24 hours
postoperatively and then changed to the conventional
dressing. For the conventional wound dressing group,
sterile gauze pads were placed over the wound, followed by
self-adhesive, nonwoven fabric tape without any com-
pression (Fig. 2). No blood thinning agent was used in any
of the patients, but ankle pumping exercises during the
early postoperative period and ambulation on the second
postoperative day were used as mechanical prophylaxis for
deep vein thrombosis.

Fig. 2 A conventional wound dressing is shown on a patient.

As the primary outcome, postoperative-measured blood
loss was recorded in the Privac® drain at 24 and 48 hours.
The hematocrits were recorded at 24 and 48 hours post-
operatively, and a blood transfusion was indicated when
the hematocrit was less than 30%. Secondary outcomes,
including a VAS, (ranging from O to 10 with 0 being no
pain and 10 being the worse imaginable pain) [3] and the
amount of knee swelling at 24 and 48 hours postoperatively
also were recorded. Knee swelling was measured circum-
ferentially at the thigh (10 cm above the upper pole of the
patella) and the leg (10 cm below the lower pole of the
patella), by the difference in the circumferences at the pre-
operative and 24-hour postoperative periods.

The 95% CI of the group differences was calculated for
each variable. We used the Kolmogorov-Smirnov goodness
of fit test to determine normal distribution and then we
performed the two-group comparisons using Student’s
t-test for independent samples (with Welch correction
when variances were unequal) when data were normally
distributed and the Mann-Whitney U test when data were
not normally distributed. All statistical analyses were per-
formed using SPSS® software version 17.0 (SPSS 1Inc,
Chicago, IL, USA).

Results

There was no difference (p = 0.438) in total mean drainage
between the two groups (Table 2). The total amount of
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Table 2. Blood loss and blood transfusions

Table 3. Pain and knee swelling after dressing

Variable Group 1, Group 2, p value Variable Group 1, Group 2, p value
MRIB Conventional MRIJB conventional
(n = 30) dressing (n = 30) (n = 30) dressing (n = 30)
Blood in Hemovac drain VAS (0-10)
24 hours 269.83 + 158.27*  316.00 + 174.66* 0.287 24 hours postoperative  3.43 4+ 2.21* 3.80 + 2.48*%  0.547
postoperative 48 hours postoperative  3.27 £ 2.41%¥ 3.57 + 1.89%* 0.460"
48 hours 149.00 + 132.94*  151.00 £ 101.08* 0.947 Knee circumference (cm)
postoperative Preoperative
* *

HTotal - 418.83 + 243.93 467.00 + 233.95*% 0.438 Thigh 4409 £ 754% 4439 & 573 0.568"
ematocrit (%) Leg 34.12 4+ 3.87% 34.94 +578% 09447
Preoperative 35.80 £ 3.13* 34.95 + 3.66* 0.340 .

24 hours 31.97 £+ 3.15% 3270 £ 4.08* 0.438 Postoperative

) - ' ’ ' ’ ' Thigh 4591 £ 7.21*% 4541 £ 5.61* 0.664"
postoperative ‘
* L3

48 hours 32.37 + 2.88* 3240 +£329% 0966 Lee 3443 & 4.29% 3546 £ 6007 0612
postoperative Difference . )

Total 343 £ 2.62% 257 £306% 0243 (postoperative —preoperative)

hematocrit Thigh 1.62 + 2.51*  1.02 + 1.30* 0.384
change Leg 0.31 + 1.66* 0.52 &+ 1.05%  0.295"

Bl?;gg?gslﬁiﬁ?n * Values are expressed as the mean and the SD; "Mann-Whitney U

; test used when data were not normally distributed. MRJB = modified

24 hours 0.17 £+ 0.38* 0.20 + 0.48* 0.954" Robert Jones bandage.

postoperative
48 hours 0.07 £ 0.25* 0.10 + 0.31* 0.643"

postoperative Discussion
Number of 7/30 7/30 1.0

Pa“g.ms The MRIB is a bulky compression dressing that has had

needing

transfusions

* Values are expressed as the mean and the SD; "Mann-Whitney
U test was used when data were not normally distributed;
MRIJB = Modified Robert Jones bandage; PRC = packed red cells.

drained blood from Group 1 after 48 hours was 419 mL and
from Group 2 was 467 mL (mean difference, 48 mL)
(Table 2). At 24 hours after surgery, the MRJB was still in
place and the mean blood loss was no different (270 mL in
Group 1 and 316 mL in Group 2). The total hematocrit
change was similar (p = 0.243) in the two groups: 3.43% in
Group 1 and 2.57% in Group 2. There was no difference in
terms of the blood transfusion rate at 24 (p = 0.954) and
48 hours (p = 0.643) postoperatively.

Postoperative pain did not differ between the groups at
any time (Table 3). There was no difference in mean
limb circumference difference at the thigh (p = 0.384) and
leg (p = 0.295) postoperatively.

Superficial skin complications occurred on the second
postoperative day in both groups, with one blister and three
bruises occurring in Group 1, and two bruises occurring in
Group 2. The mean discharge times for the patients were
4.70 days (Group 1) and 5.43 days (Group 2). There was no
tense hemarthrosis, subcutaneous hematoma, peroneal
nerve palsy, surgical wound infection, or symptomatic
venous thromboembolism in either group until 14 days
after surgery.
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widespread popular use as a postoperative and posttrau-
matic bandage for more than 60 years. The advantage
reportedly was to reduce soft tissue edema and bleeding
[1]. However, it is unclear whether the MRJB offers
advantages over a conventional dressing in patients who
have a TKA. We therefore compared (1) postoperative
bleeding and units of transfused blood, (2) level of post-
operative pain, (3) swelling, and (4) complications in
patients who had the MRJB applied and those who had a
conventional dressing applied after primary TKA.

We recognize limitations of this study. First, we did not
measure the subbandage pressure in each patient with the
MRIB dressing, so the pressures underneath likely differed
with each application. However, measurement of subbandage
pressure is not practical and would not be used in routine
practice. Second, we used a drain to measure blood loss.
Blood loss in the vacuum drain may not represent the true
blood loss, as previously described [20]. The hidden blood
loss in the tissue and joint which was difficult to measure
would confound the true blood loss, but blood in the drain
would be the best visible loss we can measure.

In comparing the use of a MRJB for 48 hours with using
a cold compression (Aircast™ Knee Cryo/Cuff™, DJO™
Global, Vista, CA, USA) during a hospital stay after TKA,
Gibbons et al. [5] found more blood loss in the suction
tubes of the MRJB group than with the cold compression
group (1200 mL versus 720 mL, respectively). However,
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they reported no differences in the blood transfusion rate,
ranges of motion, and pain scores. In a controlled study that
compared a wool crepe dressing with cold compres-
sive dressings, Webb et al. [23] also found more blood
loss in the suction drainage from the wool crepe dressing
(982 mL) than from the cold compression dressing (768
mL). In addition, a higher proportion of patients needed
transfusions and narcotic requirements in the compressive
wool crepe dressing group. We found that the MJRB ten-
ded to reduce blood loss (by 46 mL compared with the
conventional dressing) during the first 24 hours; this
amount is likely within the range of error of measurement
and in any case would not be clinically important. There
also was no difference in the amounts of transfused blood
in each group. Based on the results, we could not conclude
the advantages of reducing blood loss and transfused blood
units in clinical practice.

In a study comparing the advantage of the MRJB with
the elastic support bandage in patients with knee sprains,
Hughes et al. [7] found no differences in the VAS for pain,
ranges of motion, and analgesic consumption from the
initial period to 3 weeks postoperative. However, they
reported an elastic support bandage made the patients feel
more comfortable than the MRJB during the first week in
the early postinjury period. We found similar levels of pain
and swelling in both groups in our study. The complica-
tions, including bruises and blisters [7], appeared to occur
more in Group 1.

Our observations suggest the use of a MRJB has no
effect on total measured postoperative hemorrhage, pain,
and knee swelling compared with a conventional wound
dressing alone. In usual clinical application, a MRJB may
not reach the pressure required for the tamponade effect;
therefore, we believe use of a MRJB is unnecessary after
TKA.
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