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Usefulness of Stanch Belt Plus in
Postoperative Management after
Endovascular Neurosurgery

Masabhiro Nishihori,” Ryo Kawase,? Takashi Izumi,” Hiroe Nakase,? Erina Onishi,? and Ryuta Saito’

Objective: We verified the usefulness of patient management using a balloon-pressurized belt (Stanch Belt Plus) to
prevent puncture site hematomas, which can occur at a specific rate even with hemostatic devices after endovascular
neurosurgery.

Methods: A total of 113 patients who underwent endovascular surgery with a femoral puncture from April 2019 to
September 2020 were divided into two groups: 31 cases using a traditional compression belt and 82 cases using a newly
introduced balloon-pressurized belt during this period. The clinical data were analyzed retrospectively. The chi-square
test and Mann-Whitney U test were used to test for significant differences.

Results: There were no significant differences in treatment procedures or frequency of hemostatic device use, but the
balloon-pressurized belt group had a significantly lower incidence of hematomas (2.4% vs 12.9%, p <0.05) and a
significantly lower incidence of moderate or higher lumbago (22.0% vs 41.9%, p <0.05). The incidence of epidermal
detachment tended to be low; however, no significant difference was observed (3.7% vs. 12.9%, n.s.).

Conclusion: Patient management with the newly introduced balloon-pressurized belt may decrease the occurrence of

groin hematoma and lumbago among complications after endovascular neurosurgery.

Keywords

| Introduction

Although endovascular surgery is minimally invasive and
has the advantage of enabling early discharge from the
hospital, complications at the puncture site often prolong
hospitalization. In recent years, notwithstanding the utili-
zation of hemostatic devices to expeditiously achieve
hemostasis following endovascular surgery, puncture site
hematomas have been observed to occur at a specific
rate.!? A puncture site hematoma can lead to hemorrhagic
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shock in severe cases, and it is crucial to limit bed rest after
treatment. However, since there is no consensus on the
length of time required for patients to be released, bed rest
restrictions to prevent puncture site hematoma vary from
institution to institution. Prolonged bed rest is physically
painful, and although many patients tend to complain of
back pain, there are currently no effective measures to alle-
viate it.D

Previously, our hospital had used an original compres-
sion belt (Matsumoto Gishi. Co., Ltd., Aichi, Japan). This
is an elastic 8 cm wide belt wrapped around the groin to
compress the puncture site and is secured with Velcro. Ini-
tially, patients were restricted from changing positions for
a minimum of 20 hours due to the possibility of pressure
shifting at the puncture site during body movements. Over
the past several years, we have gradually accelerated the
weaning process, but patients still complain of back pain.
Therefore, in July 2019, we introduced a balloon-
pressurized belt (Stanch Belt Plus; Livedo Corporation,
Osaka, Japan; https://www.livedo.jp/medical/product/
point/index03.html) that does not shift the pressure of the
puncture site even during body movements. The attached
balloon is positioned just above the puncture site, inflated,
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Fig. 1 Appearance and the schema of the compression belts used in this study are shown in (A). (A) is the traditional compression belt used
previously, (B) is the balloon-pressurized belt introduced in this study, and its schema is shown in (C).

Table 1 Post operative protocol after femoral approach for endovascular treatment

T group

Postoperative bed rest restrictions
Immediately after surgery
Four hours after surgery
The next morning

Intracranial stent
DAPT

Continuous IV heparin
and argatroban

Postoperative antithrombotic drugs
Oral antiplatelet agents
Anticoagulant agent (until 24 h)

Resting on bed and unable to reposition
Same as above
Rest restrictions are lifted and walking

S group

Resting on bed and unable to reposition
Resting on bed and able to change positions
Rest restrictions are lifted and walking

Carotid stent Simple coiling Dural AVF
DAPT SAPT No agent
Continuous IV No agent No agent

argatroban

AVF: arteriovenous fistula; DAPT: dual antiplatelet therapy; IV: intravenous; SAPT: single antiplatelet therapy

and compressed. Figure 1 shows a comparison of existing
belts and stanch belts and the schema. We believe that this
balloon-pressurized belt will enable safe early reposition-
ing, thereby allowing patients to change positions after 4 h.
In addition, for patients with fragile skin, such as the
elderly and diabetics, the risk of epidermal abrasion due to
adhesive tape exists when using the conventional method.
However, this balloon-pressurized belt does not use strong
adhesive tape; therefore, the risk of epidermal abrasion is
thought to be reduced. In this study, we compared the inci-
dence of adverse events before and after the introduction of
the balloon-pressurized belt and examined the usefulness
of postoperative management using this belt.

| Materials and Methods

This research was conducted as a retrospective observa-
tional study with the approval of the ethics institutional
review board of Nagoya University. Between April 2019
and September 2020, we performed endovascular neuro-
surgery by femoral artery puncture without intraoperative
puncture site hematoma in 215 patients at our institute. Of
these, we included 113 cases for which we could obtain all
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the following items. The patients were divided into two
groups: (1) 31 patients who underwent compression using
our original traditional compression belt, until June 2019
(Traditional group; T group), and (2) 82 patients who
underwent compression with the balloon-pressurized
hemostatic belt, after July 2019 (Stanch group; S group).
The protocols for postoperative rest restrictions and anti-
thrombic agents are shown in Table 1. The patients’ clini-
cal backgrounds were compared in terms of age, sex, renal
function, body weight, procedure, anticoagulant drug use,
and sheath size. In contrast, the posttreatment hematoma
incidence at the puncture site, incidence of total and mod-
erate lumbago, analgesic use, and epidermal detachment
incidence were compared as safety indices. Puncture site
hematoma was defined as hematoma formation associated
with arterial bleeding, and venous bleeding without hema-
toma formation was excluded. The degree of lumbago was
rated on an ll-point scale using the Numerical Rating
Scale (NRS), and lumbago with a maximum score of 4 or
higher on the NRS was defined as moderate or high pain.
We prescribed analgesics when requested by the patients,
and the nurses suggested oral analgesics when the pain was
more remarkable than an NRS of 4 points. Statistical
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Table 2 Comparison of clinical background and adverse events between the two groups

T group (n = 31) S group (n = 82) Total (n = 113) p value
Patient demographics
Mean age (range) 63.5 (13-85) 63.8 (26-85) 63.7 (13-85) n.s.
Age (275 years), n (%) 9 (29) 19 (23) 27 (24) n.s.
Sex (female), n (%) 16 (52) 45 (55) 61 (54) n.s.
eGFR (median) (mL/min/1.73 m?) 72.9 66.8 67 n.s.
Mean body weight (kg) 60.3 59.7 59.9 n.s.
Body weight (<50 kg), n (%) 5(19) 19 (23) 24 (21) n.s.
Procedure
Aneurysm embolization, n (%) 24 (77) 63 (77) 87 (77) n.s.
CAS, n (%) 5(16) 8 (10) 13(12) n.s.
Dural AVF embolization, n (%) 2 (6) 11 (13) 13 (12) n.s.
Sheath size (=8 F), n (%) 7 (23) 46 (56) 53 (47) <0.01
Use of hemostatic devices, n (%) 29 (94) 78 (95) 107 (95) n.s.
Postoperative anticoagulant use, n (%) 19 (61) 42 (51) 61 (54) n.s.
Adverse event
Puncture site hematoma, n (%) 4 (13) 22 6 (5) <0.05
All lumbago, n (%) 16 (562) 51 (62) 67 (59) n.s.
Lumbago of moderate degree or more, n (%) 13 (42) 18 (22) 31 (27) <0.05
Use of analgesics, n (%) 4 (13) 709) 11 (10) n.s.
Epidermal detachment, n (%) 4 (13) 3(4) 7 (6) n.s.

AVF: arteriovenous fistula; CAS: carotid artery stenting; eGFR: estimated glomerular filtration rate

analysis was performed using Statcel (OMS Publishing
Co. Ltd., Saitama, Japan). There were no changes in the
postoperative protocol for anticoagulant or antithrombotic
medications during the study period. Patient background
factors of the two groups were compared using simple tab-
ulation. The y2 test was used for comparisons between
groups, and the t-test was used for comparisons of means.
P value <0.05 was considered to be significant.

| Results

Of 113 patients included in the analysis, there were 61
women with a mean age of 63.7 years (13—85 years). A
summary of patient background factors between the two
groups is presented in Table 2. There was no difference in
the male-to-female patient ratio. Treatment procedures
included aneurysm embolization in 87 patients, carotid
artery stenting in 13 patients, and dural arteriovenous fistula
embolization in 13 patients. A sheath size of 8 Fr or 9 Fr
was used in 46.9% of cases. The use of hemostatic devices
did not differ significantly between the two groups, with the
Exoseal (Cordis, Fort Pierce, FL, USA) being used in 106
(93.8%) cases and the Angioseal (Terumo, Tokyo, Japan) in
only one case. Postoperative anticoagulants were adminis-
tered to 54% of patients. There were no significant differ-
ences in background factors, except for the use of sheaths
larger than 8 Fr in 56.1% of the patients in the S group.

A graphical representation of the frequency of adverse
events is presented in Fig. 2. The incidence of puncture site
hematoma was 12.9% in the T group and 2.4% in the S
group, which was significantly lower in the S group than
that in the T group (p <0.05). The incidence of lumbago was
similar in the T (51.6%) and S (62.2%) groups. However,
the incidence of moderate or high lumbago was 41.9% in
the T group, 22.0% in the S group, and significantly lower
in the S group than that in the T group (p <0.05). The use of
analgesics was 12.9% in the T group and 8.5% in the S
group, and the incidence of epidermal detachment was
12.9% in the T group and 3.7% in the S group. Both inci-
dence rates tended to be lower in the S group, but the differ-
ences were not statistically significant.

| Discussion

Puncture site hematoma is one of the most common com-
plications of endovascular treatment, and its incidence is
reported to be 0.6%-9.7%.1) Well-known risk factors
include older age, female sex, low body weight, renal fail-
ure, large sheath size, use of hemostatic devices, and anti-
coagulant therapy.*® This complication can lead to anemia
in severe cases and requires blood transfusions or surgical
procedures to stop bleeding.” Although postoperative rest
restriction is widely used to prevent these serious compli-
cations, there is no unified view on the appropriate timing
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Fig. 2 A comparative analysis of the incidence rate of every adverse event between the two groups is depicted in bar graphs (A) through
(E). Through statistical examination, significant differences were discovered in the frequency of moderate to severe levels of puncture site

hematoma and lumbago. n.s.: not significant

of withdrawal from bed rest. The timing is usually set
according to the ideas and traditions of the physicians at
each institution. There are no reports on the correlation
between bed rest restriction after endovascular treatment
and the occurrence of puncture-site hematoma. Hemo-
static devices were originally intended to enable early
weaning, and the average time to start walking was 2.5 h,
as suggested in the United States (US) Pivotal study by
Exoseal®; this approach is mainly followed in our hospi-
tal. In Japan, some facilities provide a relatively long rest
period for safety reasons. At our hospital, patients can
walk at 12 hours or later in the morning after the treatment
day. In addition, unlike the Pivotal study from the US,
which used a 6-Fr sheath, 46.9% of our patients used an
8-9-Fr sheath, and the postoperative anticoagulant use
rate was high at 54%. The reason for a prolonged bed rest
restriction is that many patients have an increased risk of
bleeding. However, prolonged rest restriction tends to
cause lumbago and disuse syndrome in the elderly. Even if
the treatment is less invasive, it dramatically impairs
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patient comfort; therefore, it is desirable to shorten the rest
restriction as long as it does not compromise safety. Our
traditional compression belt compresses the puncture site
using a lateral pulling force. However, it has the disadvan-
tage that the compression site tends to shift owing to the
patient's body movements.

In contrast, the newly introduced Stanch Plus Belt is
designed to compress the puncture site with a balloon and
is less prone to displacement. The incidence of postopera-
tive puncture site hematoma was meaningfully as low as
2.4%, suggesting that the belt is safe for patients to change
position by themselves. The fact that there are fewer punc-
ture site complications despite the large number of cases
with sheaths larger than 8 Fr reinforces the safety of this
belt. Even with the use of hemostatic devices such as the
Exoseal and Angioseal, puncture site complications occur
at a rate of 1%—5%,">® and we have similarly reported a
5.9% rate of puncture site hematoma in a population with
91% hemostatic devices in the past.” The change in belt
type alone significantly reduced puncture site hematoma



formation in this study. This suggests that continuous
puncture site compression with the stanchion belt during
postoperative rest was successful. The incidence of moder-
ate or higher back pain was significantly decreased in the
group using the newly introduced belt, suggesting that the
ability to change positions by oneself after 4 h was effec-
tive in alleviating lumbago. In other words, the time until
the patient is able to change positions in bed is more than
16 hours faster in the S group than that in the T group,
resulting in less back pain.

The limitations of this study are as follows: the small
number of patients treated, the retrospective nature of the
study at one institution, the subjective definition of hema-
toma formation, and the fact that all patients were not eval-
uated for deep vein thrombosis. In addition, puncture site
complications might not have increased in the conven-
tional belt group, even if bed rest had been discontinued
earlier, because of our institution’s longer bed rest time
compared to existing reports. Although this research sug-
gested the usefulness of managing patients with bal-
loon-pressurized belts, a survey with a uniform protocol at
more centers is needed for further validation.

| Conclusion

We modified the device to compress the puncture site after
endovascular neurosurgery. The introduction of this new
device resulted in a significant reduction in puncture site
hematoma and moderate-to-severe lumbago, suggesting
the usefulness of the Stanch Belt Plus for safety and patient
comfort.
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