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Abstract

A recently published article by Lai et al. in BMC Musculoskeletal Disorders trying to show that patients with pelvic
fractures undergoing non-selective internal iliac artery embolization may lead to a higher rate of surgical site
infection. The authors also noted that only a small percentage of patients with contrast extravasation detected by
emergency contrast-enhanced CT were subsequently confirmed by angiography, thus, considered that the value of
enhanced CT in predicting arterial injury was limited. The authors also believe that embolization of the main stem
may cause incomplete hemostasis due to the abundant collateral circulations in the pelvic cavity. Although the
author’s findings are mentioned in other studies, the article’s data and pictures only partially supported its
inferences, and the conclusions cannot be drawn directly. In this Correspondence, we tried to reinterpret the
additional findings in the article from our perspective. Through this discussion, we hope that more colleagues can
re-understand the safety and effectiveness of non-selective internal iliac artery embolization in treating
hemodynamically unstable pelvic fractures during the early resuscitation stage.
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Main text
We would like to comment on the article “High inci-
dence of surgical site infection may be related to sub-
optimal case selection for non-selective arterial
embolization during resuscitation of patients with pelvic
fractures: a retrospective study” by Lai et al. [1], which
was recently published in BMC musculoskeletal
disorders.

The author pointed out that non-selective bilateral in-
ternal iliac artery embolization (nBIIAE) may lead to a
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higher rate of surgical site infection (SSI) for patients
with pelvic fractures. However, the 11 patients with SSI
mentioned included two patients with open pelvic frac-
tures and six patients with Morel-Lavallée lesions. The
authors indicated in the inclusion criteria that patients
with open pelvic fractures were excluded. Additionally,
open pelvic fractures themselves pose a higher risk of in-
fection in the pelvic region [2]. Studies have also found a
significantly increased risk of incisional infection in pa-
tients with Morel-Lavallée lesions who underwent pelvic
fracture surgery [3]. It is debatable that the authors attri-
bute the SSI after these two types of injury to nBIIAE.
The authors present a case of gluteus maximus necro-
sis, showing skin necrosis on both sides. Most of the
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right gluteus maximus was removed, and no muscle ne-
crosis was confirmed on the left gluteus maximus. The
embolic material on the right side of the patient was gel-
atin sponge. Considering the characteristics of the gel-
foam, it cannot be excluded that the muscle necrosis was
caused by the migration of gelfoam particles to the distal
end of the artery. The trunk of the left internal iliac artery
was embolized with a metal coil, and there was no evident
necrosis on this side. This seems to have led to the oppos-
ite conclusion from the authors, which is that reliable
trunk embolization does not lead to ischemia in the dom-
inant region, whereas selective embolization may lead to
ischemia or even necrosis of the organ [4, 5]. From the
picture, the case is also considered a Moral-Lavallee in-
jury. From the image during Internal iliac arteriography,
the distal part of the bilateral internal iliac arteries can still
be seen after embolization, indicating the presence of
blood perfusion, which supports that the cause of the glu-
teus maximus necrosis was not due to embolization of the
trunk of the internal iliac artery.

The authors also noted that only a small percentage of
patients with contrast extravasation detected by emergency
contrast-enhanced CT were subsequently confirmed by
angiography, with the incidence decreasing from 82.9 to
26.3%. The authors considered that the value of enhanced
CT in predicting arterial injury was limited. Some experts
believe that the new generation of CT scanners is highly
sensitive in detecting small bleeds, and these bleeding spots
are potentially self-limited [6]. This may lead to significant
differences between the results of CT and angiography. In
addition, it is easy to understand that a ruptured artery may
become occluded as a result of a decrease in arterial pres-
sure and compression of the hematoma on the injured site.
Also, hemostatic drugs are usually given early during treat-
ment for hemodynamically unstable patients. These drugs
can enhance the coagulation process or may promote vaso-
constriction, making contrast extravasation not obvious.
Furthermore, shock status and wire stimulation during the
arteriographic process may result in arterial spasm, thus,
lead to missed arterial injury [7]. Temporary cessation of
bleeding due to these factors is not reliable for arterial
hemostasis of pelvic fractures. Subsequent delayed bleeding
may result in a shock state that is difficult to correct and
may require re-intervention to stop the bleeding [6]. Non-
selective internal iliac artery embolization may be the best
choice at this time [5, 7]. In our experience, if a pelvic frac-
ture is considered base on the injury mechanism and phys-
ical examination, a CT scan with three-dimensional
reconstruction should be performed routinely. If there are
no contraindications, choose contrast-enhanced CT as pos-
sible. For the trauma patients whose thoracic and abdom-
inal organ injuries were excluded by FAST examination,
considering that the bleeding is mainly caused by pelvic in-
jury, the patients can be directly sent to the intervention
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room for internal iliac arteriography and embolization. The
presence of contrast extravasation on pelvic CT scan is a
strong indication for angiographic embolization, but nega-
tive results do not rule out arterial injury. We recommend
using a steel ring to embolize the main trunk of the bilateral
internal iliac arteries. Firstly, it can effectively prevent the
displacement of the embolic material, block the blood sup-
ply to the pelvic cavity, and promote the hemostasis of the
injured vessels. Secondly, as a means of damage control,
nBIIAE can shorten the operation time as much as possible.
Finally, nBIIAE can offer enough bleeding control by de-
creasing the blood flow of the internal iliac arteries and re-
duce the risk of rebleeding after resuscitation.

The authors suggest that embolization of the trunk may
result in incomplete hemostasis due to the abundant collat-
eral circulation in the pelvic cavity, which is supported by the
presence of blood flow at the distal end of the internal iliac
arteries during arteriography. However, this is inconsistent
with the authors’ view that nBIIAE can lead to gluteus maxi-
mus necrosis. It was found that the pulse pressure decreased
by 85%, and the blood flow decreased by 48% after ligation
of both internal iliac arteries [8]. Bleeding in the injured area
can be significantly reduced because of a significant decrease
in pelvic blood flow perfusion, and the pulsatile bleeding of
the artery can be significantly reduced because of the elimin-
ation of the trip-hammer effect of the artery. The blood clot
is not easily dislodged, and venous-like hemorrhages occur
in its place. The abundant collateral circulation in the pelvic
cavity can ensure the blood supply of the organs [8]. In the-
ory, the reduction of arterial blood flow can also help to re-
duce venous bleeding [7]. From our experience, bleeding
from veins or bones can usually be controlled by pressure or
packing, and blood clots can form with a strong chance of
remaining in place after embolization [5, 9, 10]. In our previ-
ous studies [5, 10], a total of 22 patients with unstable pelvic
fractures underwent nBIIAE for hemostasis, and only two
died of hemorrhagic shock, with a success rate of 90.9%. No
complications of pelvic ischemia were recorded, such as glu-
teus maximus necrosis, nonunion, lameness. Only one case
of sexual dysfunction was reported. However, no evidence
shows it is directly caused by nBIIAE. Therefore, we consid-
ered that nBIIAE might be an effective and safe way during
the resuscitation stage in hemodynamically unstable pelvic
fractures.

The management of hemodynamically unstable pelvic frac-
tures remains a big challenge for trauma surgeons, and the
effectiveness and applicability of various hemostasis measures
are still controversial [11, 12]. The procedures for resuscita-
tion should be based on the available resource and protocol
of each trauma center. Performing nBIIAE on patients with
specific injury types may lead to better outcomes.
Abbreviations
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