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INTRODUCTION  AND  IMPORTANCE:  Surgical  exploration  of retained  air  rifle  bullet  at the neck  region  is
challenging  because  it is  difficult  to find  bullets  during  exploration  and  prevent  damage  to  vital  struc-
tures.  A  bedside  real-time  imaging  technique  is  needed  to  determine  the  retained  bullet’s  location  to  the
surrounding  structures  and  guiding  exploration.
CASE PRESENTATION:  A  19-year-old  male  patient  was  admitted  to  the  emergency  department  with  neck
pain  after  being  shot  by an air rifle.  The  patient’s  vital  signs  were  stable.  A small  entry  wound  to  the right
lateral  side  of the  neck  without  exit  wound  was  found  without  neurological  symptoms.  The  cervical  X-ray
showed  the  bullet  at the  third  cervical  vertebrae  level.  Surgical  exploration  was  performed  with  needle-
guiding  ultrasonography.  The  bullet  is  a  one-centimeter  anterior  transverse  process  of  the  third  cervical
vertebra  marked  by  a hyperechoic  object.  Exploration  was  done  by  tracing  the  needle. Postoperative
neurological  evaluation  was  conducted,  and  no abnormalities  were  found.
CLINICAL DISCUSSION:  Preoperative  imaging  modalities  are  crucial  before  the  surgical  exploration  of
a  retained  air  rifle  bullet.  X-ray  and  CT-scan  are  imaging  modalities  that  are often  used  as  an  initial
assessment  of retained  foreign  bodies.  However,  ultrasonography  provides  advantages  over  X-ray  and

CT scan  to  provide  real-time  imaging  that supports  the  surgeon  while  performing  surgical  exploration.
Ultrasonography  with  needle  guiding  exploration  increases  the precise  location  of  a retained  air  rifle
bullet.
CONCLUSION:  Ultrasonography  was  a simple  and  precise  real-time  imaging  modality  for  identifying  and
guiding  the  exploration  of a retained  air  rifle  bullet  in  the neck  area.

© 2021  The  Authors.  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
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1. Background

Surgical exploration of air rifle bullet at the neck region with
conventional methods is difficult to perform, leading to vital struc-
tures injury [1]. A bedside real-time imaging technique is needed
to determine the precise anatomical location and guide planning
incision briefly with minimal complication [2]. Computed Tomog-

raphy (CT) scan is a gold standard imaging technique for gunshot
wounds in the neck region [3]. However, this technique is not real-
time imaging and not always available bedside in every hospital in
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eveloping countries. Meanwhile, in this case, ultrasound was used
s a bedside and real-time exploration guiding. This case report has
een reported based on the SCARE Criteria [4].

. Case report

A 19-year-old male patient was admitted to the emergency
epartment with a pain complaint in the neck region after being
hot by an air rifle. The patient’s vital signs were stable. Wound
haracteristics were two millimeters diameter of entry wound on
he right lateral side of the neck without an exit wound (Fig. 1).
here were no injuries on other parts of the body. No neurological
eficits were found. Cervical X-ray in anteroposterior and lateral

iew was taken; the metal foreign body in soft tissue five mil-
imeters anterolateral from the third cervical vertebral body. The
ervical spine was  aligned properly, no listhesis or fracture were
ound (Fig. 2).
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Fig. 1. Entry wound (red circle) at the right lateral side of the neck region. A: Ear; B: Hair line; C: Angulus mandibular.
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Fig. 2. Cervical spine X-Ray. A: Anteroposterior view; B: Later

Surgical exploration was performed by a trauma surgeon with
ultrasonography guiding by an expert. It was conducted guided by
brightness-mode ultrasound. The entry wound was identified and
matched with a cervical X-ray to estimate the bullet’s position to
the vertebral level and the depth from the skin. A foreign object was
found in the form of a bullet approximately one centimeter ante-
rior to the transverse process of the third cervical vertebra marked
by a hyperechoic object with a comet tail sign. The surrounding

anatomical structure was  explored to estimate the direction of the
marker needle to conserve vital structures (Fig. 3). The bullet was
marked by the insertion of a spinal needle (25 Gauge) from the
posterolateral side of the neck using an in-plane technique until
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 showed the bullet at the level of the third cervical vertebra.

he tip of the needle hit the bullet, marked by the tactile sensation
elt in the operator’s fingertip and the needle’s position confirmed
y out-plane technique. Exploration was done by tracing the tip of
he needle. Postoperative neurological evaluation was conducted,
nd no abnormalities were found. The patient was satisfied with
he result.

. Discussion
Surgical exploration of an air rifle bullet in the neck requires pre-
perative imaging assessment to locate the bullet and estimate the
ossible organ damages. CT scanning is the gold-standard imaging
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Fig. 3. Ultrasound of the neck region. A: Sternocleidomastoid muscle; B: Needl

in ballistic injury assessment and evaluation in hemodynamically
stable patients [3]. However, this imaging not always available
in a rural hospital and requires many preparations. Bedside X-
ray is possible in hemodynamically unstable patients but cannot
visualize soft tissue clearly. During surgical exploration, real-time
imaging is needed because of the possibility of bullet migration.
Unfortunately, the CT scan and X-ray cannot be performed bedside
in real-time.

The primary goal of imaging in ballistic injuries is to specify
the projectile’s lane, assess injured tissues, calculate the damage’s
severity, and establish further studies. A conventional radiograph
may  identify ballistic fractures, as well as the location of bullet
fragmentation. Even though it can show travel direction pre-
cisely, physicians are often challenging to differentiate between
exit wounds and entry wounds [5]. CT scan is considered gold-
standard imaging to visualize and identify ballistic injuries in stable
patients. It has high sensitivity and specificity to define the wound
tract and the involved viscera. CT scan may  provide multi-plane
reconstruction of the bullet and intra-parenchymal lesions. Unfor-
tunately, not all hospitals in rural areas have CT scans as imaging
for ballistic injuries. Furthermore, CT is no exact role in an unstable
patient before surgical exploration [6,7].

The reports of ultrasonography regarding ballistic injuries

appear to be limited. Ultrasound is a portable, quick and non-
invasive imaging study method that offers a non-radiating modality
to figure out gunshot wounds. It has an advantage over CT scans and
conventional radiographs to allow real-time dynamic evaluations
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ck; C: Anterior tubercle; D: Air rifle bullet; E: Carotid artery; F: Vertebral body.

o confirm the lesions’ accurate area before surgical exploration and
escribe the surrounding tissue environment [8,9]. However, ultra-
ound is very operator-dependent and difficult to perform quickly
nd precisely without experience. Speed is a crucial element in
he emergency setting. The decision of the operator with the cor-
ect transducer and image characteristics such as depth, time/gain
ompensation, and brightness should be made rapidly to optimize
iagnosis. Harcke et al. presented five cases of ballistic injuries and
ltrasonography’s role in locating bullets in the neck, abdomen, and
xtremities [10]. However, sonography was used as a diagnostic
ool while presenting the utility of needle-guiding ultrasonogra-
hy for surgical exploration. As of today, there have been no cases
imilar to this case.

Bedside ultrasonography is comparable with X-ray as a diagnos-
ic tool in finding a retained foreign body, but ultrasonography is
uperior as a guiding device in surgical exploration for removing
oreign body because it can help plan the surgery and to visualize
urrounding anatomical structures. Sonographically guided foreign
ody exploration can also reduce the duration required from ini-
ial skin incision to remove the foreign body successfully [11,12].
ombining bedside ultrasound and plain radiography gives bet-
er sensitivity and specificity in detecting retained foreign bodies
ecause plain radiography gives better visualization in detecting

maller radiopaque foreign bodies, while bedside ultrasound is bet-
er in visualizing larger and radiolucent foreign bodies [13]. One
tudy showed successful foreign body removal in eight out of 11
ases [14].
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We  recommend a combination of imaging modalities to assess
foreign bodies’ exact location related to ballistic injuries. Needle-
guided ultrasonography has been proven to be a useful adjunct to
radiographic imaging for assessing foreign body location and surgi-
cal exploration management [15]. It can be used both as a diagnostic
tool and guidance during surgical exploration. A tap or a tactile sen-
sation of the foreign bodies felt in the operator’s fingertip provides
a more accurate and precise result [16]. Future research should be
done to compare needle-guided ultrasonography and other radio-
graphic imaging to explore the retained foreign body.

4. Conclusion

Needle-guiding ultrasonography is a promising imaging modal-
ity for surgical exploration of a deep retained foreign body because
it is real-time imaging, portable, relatively quick, and non-invasive.
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