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Case Report

Reta�ned Intra-abdom�nal R�fle Cartr�dge �n a Ped�atr�c Pat�ent
Ped�atr�k B�r Hastada Karın İç�nde Kalan Tüfek Merm�s�

El�zabeth Geyer-roberts1 , Shelley Warner2 , Ruch� Am�n2
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ABSTRACT

F�rearms are the lead�ng cause of death �n ch�ldren and adolescents �n the Un�ted States, surpass�ng motor veh�cle acc�dents. Gunshot wo-
unds, spec�f�cally those of h�gh-veloc�ty f�rearms, are assoc�ated w�th catastroph�c blast �njur�es to mult�ple organs and vasculature, le-
ad�ng to a h�gh percentage of operat�ve �ntervent�on. Occas�onally, a bullet may m�ss all v�tal organs and become lodged �n the body. In
stable pat�ents w�th reta�ned bullets, as long as the bullet �s not �ntraart�cular, �ntrabursal, or �n we�ght-bear�ng areas close to the sk�n, the
management �s usually to leave the bullet �n place. However, recent research has found that th�s may leave pat�ents at r�sk for long-term
pa�n and psycholog�cal �mpacts. In th�s case report, we present a 13-year-old pat�ent w�th a reta�ned 30 mm �ntra-abdom�nal r�fle cartr�d-
ge. The pat�ent presented 10 days follow�ng the �njury �n stable cond�t�on and underwent cartr�dge removal due to general�zed weakness
and vague pa�n. In surgery, the cartr�dge was �ncorporated �nto the omentum but otherw�se freely was mov�ng w�th�n the abdomen.
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ÖZET

Amer�ka B�rleş�k Devletler�'nde ateşl� s�lahlar, motorlu taşıt kazalarını ger�de bırakarak çocuklar ve ergenlerde başlıca ölüm neden�d�r.
Özell�kle yüksek hızlı ateşl� s�lahlarla meydana gelen kurşun yaralanmaları, b�rden fazla organ ve damar s�stem�nde yıkıcı patlama yaralan-
maları �le �l�şk�l�d�r ve yüksek oranda cerrah� müdahale gerekt�r�r. Bazen b�r merm� tüm hayat� organları ıskalayarak vücutta yerleşeb�l�r.
Stab�l hastalarda, eğer merm� eklem �ç�nde, bursa �ç�nde veya der�ye yakın ağırlık taşıyan bölgelerde değ�lse, genell�kle merm�n�n yer�nde
bırakılması terc�h ed�len b�r yaklaşımdır. Ancak, son araştırmalar bu durumun hastaları uzun vadel� ağrı ve ps�koloj�k etk�ler açısından r�s-
ke atab�leceğ�n� ortaya koymuştur. Bu olgu sunumunda, karın �ç�nde kalan 30 mm'l�k b�r tüfek merm�s�ne sah�p 13 yaşında b�r hasta rapor
ed�lm�şt�r. Hasta, yaralanmadan 10 gün sonra stab�l durumda başvurdu ve genel hals�zl�k ve bel�rs�z ağrı neden�yle merm� çıkarma �şlem�
gerçekleşt�r�ld�. Cerrah� sırasında, merm�n�n omentuma entegre olduğu, ancak d�ğer tara�an da karın �ç�nde serbestçe hareket ett�ğ�
gözlend�.

Keywords: Tutulan kurşun, ateşl� s�lah, ateşl� s�lah, penetran travma, olgu sunumu

INTRODUCTION
F�rearm �njur�es are the lead�ng cause of death �n

ch�ldren �n the Un�ted States, result�ng �n over 1,500 de-
aths, 3,700 �njur�es and 20,000 emergency room v�s�ts

annually (1,2). The major�ty of f�rearm �njur�es are due
to assault (67%), wh�ch most commonly occur between
the ages of 15-17 years old (2). Compared to other pe-
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netrat�ng �njur�es, f�rearms are more l�kely to be assoc�-
ated w�th mult�ple organ �njur�es requ�r�ng surg�cal �n-
tervent�ons and, subsequently, more postoperat�ve
compl�cat�ons. Bullets that cause less damage are more
o�en from low-veloc�ty f�rearms, such as p�stol cal�bers
(3). These wounds are o�en treated nonsurg�cally w�th
local wound care (4). Occas�onally, bullets m�ss v�tal or-
gans and become embedded �n muscle or so� t�ssue; �t
�s assumed th�s �s more l�kely to occur w�th lower-velo-
c�ty f�rearms. Conversely, h�gh-veloc�ty f�rearms l�ke r�f-
les, w�th muzzle veloc�t�es over 2000 �/s, are assoc�ated
w�th more s�gn�f�cant t�ssue damage that o�en requ�res
surgery (3,4). There are almost no reported cases of re-
ta�ned r�fle cartr�dges caus�ng zero to m�n�mal symp-
toms �n pat�ents. Management of reta�ned bullets �n�t�-
ally rema�ns unclear; however, �f not caus�ng �mm�nent
harm, the bullet �s generally le� �n s�tu. Reta�ned bullets
or fragments are more l�kely to be found �n the extrem�-
t�es rather than the trunk. The most frequent �nd�cat�-
ons for reta�ned bullet removal a�er �n�t�al �njury ar�se
due to pa�n and palpable bullets (5). Ind�v�duals w�th
reta�ned bullets have h�gher rates of follow-up due to
pa�n assoc�ated w�th bullet retent�on (6). Furthermore,
stud�es spec�f�cally w�th�n the ped�atr�c populat�on
have shown that up to 22% of ch�ldren d�scharged w�th
reta�ned bullets w�ll exper�ence long-term compl�cat�-
ons related to the fore�gn body (5,6). Lastly, pat�ents
w�th reta�ned bullets o�en tend to have h�gher rates of
psycholog�cal cond�t�ons, �nclud�ng depress�on, anx�-
ety, and post-traumat�c stress d�sorder (5,6). Th�s case
report follows the un�que presentat�on of a 13-year-old
female w�th a reta�ned r�fle cartr�dge that was caus�ng
m�n�mal symptoms. To our knowledge, there are al-
most no reported cases of the med�cal management of
reta�ned r�fle cartr�dges �n ped�atr�c pat�ents; th�s case
a�ms to contr�bute to the data needed to a�d �n the �mp-
lementat�on of standard�zed recommendat�ons for pro-
per management. Add�t�onally, th�s case report deta�ls
cr�t�cal factors to look for �n asymptomat�c pat�ents,
wh�ch may necess�tate removal of a bullet.

CASE REPORT
A 13-year-old female presented 10 days follow�ng a

gunshot wound to the r�ght upper quadrant. The pat�-
ent's �n�t�al �njury occurred outs�de of the Un�ted States,

where she was mon�tored and d�scharged w�th a reta-
�ned abdom�nal bullet and no �ntervent�on. Follow�ng
her d�scharge, the pat�ent traveled to the Un�ted States,
where she began compla�n�ng of general�zed weakness
and d�scomfort at the s�te of the bullet wound �n the
r�ght upper quadrant. The pat�ent den�ed nausea, vom�-
t�ng, fever, ch�lls or shortness of breath, and was eat�ng
normally. V�tals and labs were w�th�n normal l�m�ts. On
phys�cal exam, she had a small, less than 1 cm penetra-
t�ng wound that appeared to be heal�ng well �n the m�d-
clav�cular reg�on of the r�ght upper quadrant at the le-
vel of the costal marg�n. She had m�ld tenderness over
the wound but no erythema, dra�nage, fluctuance or
crep�tus �n the wound. Computed tomography (CT)
scans were obta�ned of the abdomen and pelv�s, and
showed a small amount of free flu�d �n the pelv�s, as
well as a le� upper quadrant fore�gn metall�c bullet-
shaped fore�gn object (F�gures 1 and 2), but no s�gns of
acute �njury otherw�se. CT of the chest d�d not show
any ev�dence of acute �njury. G�ven the locat�on of the
bullet and her symptoms, she underwent a d�agnost�c
laparoscopy to assess for m�ssed �njury and potent�al
removal of the project�le. She was found to have a small
area of bru�s�ng to the prox�mal small bowel w�thout
ev�dence of full-th�ckness �njury or b�le leakage, superf�-
c�al blast �njury to the poster�or stomach, and a small
hemostat�c capsular tear over the r�ght lobe of the l�ver.
The spleen, d�aphragm and all other �ntra-abdom�nal
organs were v�sual�zed w�thout s�gns of �njury. The bul-
let was not eas�ly �dent�f�ed �n the r�ght upper quadrant,
so on-table fluoroscopy was used to �dent�fy the locat�-
on of the bullet, wh�ch showed �t had m�grated to the
le� m�d-abdomen (F�gure 3). Ult�mately, �t was found to
be encased �n the omentum but unattached to any ot-
her abdom�nal structures, allow�ng for free mob�l�ty
w�th�n the abdomen. The 30 mm cartr�dge was then re-
moved w�th the attached omentum us�ng a harmon�c
scalpel. One day follow�ng surgery, the pat�ent was am-
bulat�ng, tolerat�ng d�et, and was �n m�n�mal postopera-
t�ve pa�n w�th a resolut�on of her prev�ous d�scomfort.
She was d�scharged the follow�ng morn�ng and repor-
ted resolut�on of her symptoms on follow-up. The �nfor-
med consent of the pat�entʼs parents was obta�ned for
th�s case study.
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F�gure 1. Ax�al v�ew of CT scan w�th bullet-shaped
30mm metall�c fragment w�th�n the le� lower quadrant
abdomen

F�gure 2. Coronal v�ew of CT scan w�th bullet-shaped
30 mm metall�c fragment w�th�n the le� lower quadrant
abdomen

DISCUSSION
Th�s un�que case follows the surg�cal treatment of

a 13-year-old female w�th a reta�ned bullet. She presen-
ted 10 days follow�ng a h�gh-veloc�ty gunshot wound to
the abdomen, as ev�denced by a reta�ned 30 mm �ntra-
abdom�nal cartr�dge. Her pers�stent abdom�nal d�scom-
fort and general�zed weakness were attr�buted to th�s
reta�ned object as her appet�te and symptoms �mpro-
ved follow�ng removal. The un�queness �n her case was
both her �n�t�al trauma presentat�on and the locat�on of
the reta�ned bullet on explorat�on.

It �s relat�vely uncommon for transabdom�nal h�gh-
veloc�ty gunshot wound v�ct�ms to be �n stable cond�t�-
on and have no �n�t�al surg�cal �ntervent�on (7). Wh�le
the l�terature has demonstrated conservat�ve manage-
ment of abdom�nal gunshot wounds when the pat�ents
are hemodynam�cally stable, the e�ects of the reta�ned
bullets are st�ll not fully known and var�able based on
each pat�ent (8). Th�s pat�ent surv�ved the �n�t�al �njury
desp�te the h�gh-veloc�ty weapon, l�kely due to the
mechan�sm of �njury as she was shot from a d�stance
from a mov�ng veh�cle that may have slowed down the
�mpact �f �t r�cocheted before enter�ng her abdomen.

F�gure 3. Bullet project�ng over r�ght m�ddle abdomen
w�th laparoscop�c �nstruments project�ng over the f�eld
and pneumoper�toneum from act�ve laparoscop�c
surgery at t�me of �mage

In v�ct�ms of gunshot wounds, the type of f�re-arm
�s extremely cruc�al as �t contr�butes to the sever�ty of
damage (9). H�gh-veloc�ty f�rearms are def�ned as ha-
v�ng a muzzle veloc�ty greater than 2000 �/s. These
tend to be r�fle cal�bers and w�ll cause cons�derably gre-
ater �njury than a low-veloc�ty f�re-arm, def�ned as a
muzzle veloc�ty less than 2000 �/s, such as a p�stol cal�-
ber (9). In th�s case, the v�ct�m was shot w�th a h�gh-ve-
loc�ty f�re-arm, wh�ch a�ds the rar�ty of her presentat�-
on. Add�t�onally, the major�ty of reta�ned bullets are fo-
und �n the extrem�t�es, as bullets �n the chest or abdo-
men have an �ncreased r�sk of h�tt�ng v�tal organs, ne-
cess�tat�ng emergent surgery (5). Bullets that �mpact
the extrem�t�es over the abdomen or chest are more l�-
kely to come �nto contact w�th so� t�ssue and muscle,
wh�ch can be observed �f they do not cause any pa�n
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(10). Although management of reta�ned bullets �s deter-
m�ned on a case-by-case bas�s, pat�ents return�ng w�th
palpable bullets or bullets caus�ng new pa�n are recom-
mended to rece�ve removal of the bullet, no matter the
locat�on (10). Although th�s pat�ent was shot �n the ab-
domen, another aspect of th�s caseʼs un�queness �s that
the bullet was reta�ned freely �n the �ntraper�toneal ca-
v�ty. The free mob�l�ty w�th�n the per�toneal cav�ty �s
most l�kely attr�buted to th�s pat�entʼs vague symptoms.
The challenge �n her case was �dent�fy�ng the locat�on
of the reta�ned bullet as �t was clearly v�s�ble on the CT
scan but mob�le w�th�n the abdomen on fluoroscopy.
Us�ng laparoscopy and adjuvant �mag�ng �ntraoperat�-
vely allowed for a m�n�mally �nvas�ve way to success-
fully locate and remove the project�le. A key po�nt to
th�s case �s that th�s bullet traveled w�th�n the �ntraper�-
toneal cav�ty between �mag�ng and surgery. Thus, wh�le
th�s pat�ent had m�n�mal symptoms, the mob�l�ty of the
bullet put her at r�sk for add�t�onal severe organ or ves-
sel damage. In�t�al �mag�ng �s always a requ�rement for
trauma v�ct�ms w�th gunshot wounds, and �n stable pa-
t�ents �n wh�ch bullets are le�, �t �s helpful to compare
�mag�ng over t�me to ensure the bullet rema�ns �n place
(11,12).

Overall, there �s d���culty �n determ�n�ng who w�ll
have compl�cat�ons of reta�ned bullets, and manage-
ment �s o�en spec�f�c to each pat�ent. Some stud�es
suggest �ncreased return emergency department v�s�ts,
psycholog�cal stress and pa�n are present �n both ped�-
atr�c and adult pat�ents follow�ng reta�ned bullets
(5,6,13). W�th the long-term cl�n�cal and psycholog�cal
�mpact unclear, add�t�onal data should be collected to
create standard�zed recommendat�ons on the manage-
ment of reta�ned bullets �n the ped�atr�c populat�on. Re-
gardless of symptomatology, �n pat�ents w�th reta�ned
bullets, �t �s cr�t�cal to determ�ne the locat�on and poss�-
b�l�ty for mob�l�ty of the bullet. Th�s pat�entʼs bullet was
mob�le w�th�n the �ntraper�toneal cav�ty, caus�ng �ncre-
ased d���culty dur�ng surgery �n f�nd�ng the bullet and
�ncreased r�sk of further damage. Although the mana-
gement of reta�ned bullets �s o�en determ�ned on a
case-by-case bas�s, s�gn�f�cant factors to cons�der are
the presence of pa�n, the locat�on of the bullet, and the
potent�al for mob�l�ty. A thorough phys�cal exam and
h�story are paramount �n determ�n�ng the best treat-
ment plan for the pat�ent.
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