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ABSTRACT
“Less- lethal” munitions are designed to cause 
incapacitation and are often used by law enforcement 
officers. Although these munitions are not designed to 
cause severe injury, recent reports have demonstrated 
that they can cause severe injury, permanent disability, 
and death. The long- term consequences of injury due 
to less- lethal munitions are not well understood. We 
present a case of osteomyelitis and pelvic abscess 
secondary to a retained beanbag munition following 
penetrating injury in the setting of a patient with delayed 
presentation for care. The patient underwent surgical 
removal of the retained beanbag munition and irrigation 
and debridement of the osteomyelitis and pelvic abscess 
with an excellent functional outcome. We discuss the 
public health and policy implications of serious injury due 
to less- lethal munitions.

BACKGROUND
“Less- lethal” munitions are designed to cause inca-
pacitation and are often used by law enforcement 
officers for crowd control.1 These include projec-
tiles made of rubber, plastic, foam, or metal pellets 
covered in cloth (ie, beanbag munitions).2 Although 
less- lethal munitions are not designed to inflict 
penetrating trauma or cause severe injury, recent 
reports have demonstrated that this type of muni-
tion can indeed cause severe injury associated with 
significant morbidity and mortality.3–7 A system-
atic review conducted by Haar and colleagues8 
demonstrated that 15% of patients injured by these 
munitions experienced significant disability, with a 
mortality rate of 3%. Injury to the head and neck 
was described as particularly devastating.8 The 
long- term consequences of injury due to less- lethal 
munitions are not well understood. We present a 
case of osteomyelitis and pelvic abscess secondary 
to a retained beanbag munition following pene-
trating injury in the setting of a patient with delayed 
presentation for care.

CASE PRESENTATION
A previously healthy patient in their 20s presented 
to the emergency department with left hip pain 
and a non- healing, draining wound about the 
left anterolateral hip of 1 month duration. The 
patient reported worsening of pain with walking, 
sometimes requiring the use of a cane, dysuria, 
and episodic hematuria. The patient denied any 

precipitating trauma, fevers, or chills. The patient 
had a history of opioid use disorder and did not 
take any daily medications. On physical examina-
tion, the temperature was37.4 degrees Celsius, 
blood pressure was 120/76 mm Hg, heart rate was 
72 beats per minute, respiratory rate was 16 breaths 
per minute, and oxygen saturation was 100% on 
room air. A 2.5 cm × 2 cm wound overlay the left 
hip with granulation tissue and purulent drainage 
(figure 1). A cotton- tipped probe could be inserted 
1.5 cm into the soft tissue without direct tract noted 
to the bone.

INVESTIGATIONS
A complete blood count was within normal limits. 
Urinalysis revealed 3 to 5 red blood cells/high power 
field, >30 white cell count/high power field, and a 
few bacteria. A superficial wound culture obtained 
in the emergency department grew methicillin- 
sensitive Staphylococcus aureus (MSSA). X- rays 
and CT of the pelvis demonstrated a 2.3×1.4×4.5 
cm foreign body abutting the urinary bladder with 
adjacent left superior pubic ramus fracture and asso-
ciated cortical margin irregularity about the acetab-
ulum and left superior pubic ramus concerning for 
osteomyelitis (figure 2). CT scan also noted a 12 cm 
long soft tissue tract tracking from the pelvis to the 
skin about the left hip wound.

CLINICAL COURSE
The patient was admitted to the trauma surgery 
service and was started on intravenous ceftriaxone 
and metronidazole. Orthopedic surgery, urology, 
and infectious disease medicine were consulted. The 
patient underwent cystoscopy given the proximity 
of the foreign body to the bladder and presence of 
microscopic hematuria. Cystoscopy revealed edema 
and inflammatory changes of the left bladder wall, 
without extravasation. The patient was subsequently 
brought to the operating room by orthopedic and 
trauma surgery for irrigation and debridement of 
the deep pelvis and removal of the foreign body. A 
standard Pfannenstiel approach was used to expose 
the deep pelvis. Peritoneal violation was identified 
along the left pelvic sidewall adjacent to the bladder 
without noted intra- abdominal injury. A rectangular 
cloth object with multiple metallic beads contained 
within it was removed from an area of scar tissue 
within the deep pelvis immediately adjacent to the 
left wall of the bladder. A separate plastic object 
which was partially incarcerated in the left superior 

http://gut.bmj.com
http://orcid.org/0000-0002-9659-2033
http://orcid.org/0000-0001-5660-5293


2 Schenck CS, et al. Trauma Surg Acute Care Open 2021;6:e000754. doi:10.1136/tsaco-2021-000754

Open access

pubic ramus fracture site was also removed. These objects were 
consistent with a beanbag munition and shell casing (figure 3). 
The left superior pubic ramus fracture site was then inspected 
and debrided. The fracture, and overall pelvic ring, was stable 
and did not require fixation. Object removal and pelvic ring 
stability were confirmed using intraoperative fluoroscopic 
imaging and stress examination of the pelvis (figure 4). The soft 
tissue cutaneous tract was then also debrided, and the wounds 
and pelvis were thoroughly irrigated. Two grams of vancomycin 
powder were delivered into the wound before closure. MSSA 
was isolated from intraoperative cultures of the deep pelvis and 
left superior pubic ramus and the patient was started on intrave-
nous cefazolin for treatment of osteomyelitis. At the conclusion 
of the surgery, mild hematuria was noted within the Foley cath-
eter which resolved without intervention within a few hours. 
A repeat cystogram redemonstrated absence of extravasation, 
ruling out intraoperative injury to the bladder.

OUTCOME AND FOLLOW-UP
After surgical removal of the foreign body and irrigation and 
debridement of osteomyelitis and pelvic abscess, the patient 
had an uncomplicated hospital course. The patient continued 
a 6- week course of intravenous cefazolin for osteomyelitis. The 
patient was able to ambulate without assistance, had good pain 
control, and did not have further episodes of hematuria. The 
patient was discharged on hospital day 11 to a short- term reha-
bilitation center to complete the course of intravenous antibiotic 
therapy.

DISCUSSION
We present an unusual case of superior pubic ramus osteomyelitis 
and pelvic abscess with cutaneous fistula after penetrating injury 
from beanbag munition. This report contributes to the existing 
literature on severe injury from beanbag munitions. de Brito 
and colleagues3 report seven penetrating injuries in a retrospec-
tive case series of 39 individuals injured by beanbag munitions. 
They report one fatality secondary to massive hemothorax in the 
setting of penetrating thoracic trauma.3 Olson and colleagues7 
report four cases of intracranial hemorrhage in a case series of 
19 patients who sustained injuries from beanbag munitions in 
the setting of protests for racial justice.

The long- term sequelae of injury from less- lethal munitions 
are unknown. Ocular trauma and blindness are well described 
and are, unfortunately, common causes of long- term disability.9–11 
Limb amputation12 and perforated viscus requiring ostomy13 
have also been reported following injury from less- lethal muni-
tions. To our knowledge, osteomyelitis and pelvic abscess due 
to retained beanbag munition have not yet been previously 
reported.

This injury likely caused a substantial impact on multiple 
domains of this patient’s life. Prior to admission but after the 
injury, the patient reported limited mobility and significant pain 
associated with the injury which exacerbated their opioid use. 
The prolonged hospital admission and need for short- term reha-
bilitation likely caused significant wage losses. Fortunately, the 
patient returned to baseline mobility rapidly during admission 
once the foreign body was removed. Further research should 

Figure 1 Entry wound about the left hip with purulent drainage and 
granulation tissue growth.

Figure 2 X- ray (A) and CT of the pelvis revealed a 2.3×1.4×4.5 cm 
foreign body abutting the urinary bladder (B) with adjacent cortical 
margin irregularity of the acetabulum and left superior pubic ramus (C) 
concerning for osteomyelitis.
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elucidate these long- term sequelae of injuries due to less- lethal 
munitions.

Importantly, the patient reported here did not present to care 
immediately after injury, likely experiencing barriers to seeking 
care. It is possible that the infectious complications of his injury 
would not have been as severe with prompt presentation to care. 
Because beanbag munitions are most commonly used by law 
enforcement, it is possible that the patient feared legal repercus-
sions of seeking treatment.

PUBLIC HEALTH AND POLICY IMPLICATIONS
Injury from less- lethal munitions continues to pose an important 
public health challenge. Commonly, less- lethal munitions are 
used by military and police against marginalized populations, 
including individuals in Kashmir,11 12 Palestine,9 Northern 
Ireland,6 and recently during protests for racial justice in the 
USA.5 7 Future research should examine the extent and nature 
of serious injuries due to less- lethal munitions, including the 
long- term sequelae of these injuries. As these injuries dispropor-
tionately affect individuals from marginalized groups who may 
experience barriers in presenting to care, healthcare systems 
may need to implement targeted outreach to potentially affected 
individuals to ensure optimal treatment, particularly in settings 
where the use of less- lethal munitions is common (eg, protests or 
areas of civil conflict).

Policies regarding the use of less- lethal munitions must reflect 
the findings from recent reports that these munitions can cause 
serious harm or death. In light of this risk, law enforcement agen-
cies and governing bodies should consider updating procedures 
to employ alternative strategies for crowd control. The American 
Academy of Ophthalmology recently issued a statement calling 
for the end of use of rubber bullets for crowd dispersal following 

their use across the USA in the summer of 2020 in response to 
protests for racial justice.14 We echo these concerns and add that 
our experience caring for the patient presented here and previ-
ously published reports have demonstrated the risk posed by 
less- lethal munitions to multiple organ systems with the poten-
tial for disability or death.
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Figure 3 Beanbag munition and shell casing removed from the deep 
pelvis.

Figure 4 Intraoperative fluoroscopy of the pelvis under no stress (A) 
and stress (B). The superior ramus fracture was found to be stable.
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