Simone Gianazza et al., IUJCR, 2023, 7:294

Case Report IJCR (2023) 7:294

W cmam
-
L R

.
International Journal of

\" .Cdse Repeorts
- - .
£ A Peer Reviewed J8ugn
oKprw it u‘,.a

’o~ e

Duodenal and inferior vena cava perforation due to arosemary
branch ingestion: a Case Report

Simone Gianazza', Davide Inversini', Lorenzo Latham?, Sabrina Garbarino', Matteo
Zanchetta', Marika Morabito', Natalia Palamara’, Giuseppe letto' and Giulio Carcano'’

International Journal of Case Reports
(ISSN:2572-8776)

-

'General, Emergency and Transplant Surgery Department, ASST-Settelaghi, University of Insubria,
21100 Varese, ltaly; 2UO Chirurgia Generale, Ospedale SacraFamiglia — Fatebenefratelli, 22036

Erba, Italy
ABSTRACT

Introduction: Foreign body (FB) ingestion is frequently observed
in surgical and endoscopic practice. They are often removed from the
body cavities without causing any severe complications but occasion-
ally they lead to serious damages. We report a case of a rosemary
branch ingestion causing a duodenal and Inferior Vena Cava (IVC)
perforation. Case Presentation: A 61 year-old man was admitted
in ER with abdominal pain, vomiting and with a single episode of
melaena. Vital parameters were stable. The abdomen was mild-
ly distended but tender. Computed tomography (CT) scan revealed
a foreign body in the second part of duodenum, passing through it,
reaching and perforating the Inferior Vena Cava (IVC). An urgent
Esophagogastroduodenoscopy (EGDS) confirmed the presence of a
rosemary branch passing through the duodenum in correspondence
of the lower duodenal knee. An emergency surgery with a median xi-
fopubic laparotomy was performed. The foreign body removed firstly
from the duodenum, then from IVC. No complication were observed
in the postoperative period. Discussion: This case peculiarity was
the paucisymptomatic presentation related to the severe lesion to the
vessels and the bowel. Laparotomic approach was chosen to permit
a secure and effective bleeding control. Probably the lack of symp-
toms, was due to the presence of an extended fibrotic reaction around
the rosemary branch. Conclusion: Duodenal perforation and large
vessels lesions due to foreign body ingestion are rare conditions
that can lead to severe complications. Not withstanding the utilization
of Computed Tomography (CT) scans and endoscopic procedures,
the surgical management of bowel perforation induced by foreign
bodies continues to present a formidable challenge. The optimal
course of acting to ensure a favorable clinical outcome frequently re-
lies upon the surgical approach adopted by the operating surgeon.
Keywords: Foreign body, case report, duodenal perforation, infe-
rior vena cava perforation
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Introduction

Foreign body (FB) ingestion represents a
challenging clinical scenario frequently observed
in practice with more than 100000 cases
registered per year only in the USA.

Approximately 1500 deaths occur in the United
States annually because of ingestion of FB. [1].
More than 300 cases of bowel perforation
caused by foreign bodies have been reported in
the literature.

The most frequent category of patients involved
are children (80%) with small or large size FB
ingested. The peak of incidence is between 6
months and three years. The other 20% is
represented by the elderly, mentally impaired
and psychiatric patients.[1][2][3][4][5] .The most
commonly swallowed objects in children are
coins, small magnets, and button batteries.

According to the current literature, the frequency
of swallowed foreign bodies in adults vary widely,
mainly reported are fish bones (9-45%), bones
other than fish bones (8-40%), dentures (4-18%)
[6] Most of the times patients are unaware of
ingestion; anamnestic recollection may be
unuseful in leading to a correct diagnosis. [7] [8]

Most blunt ingested FB, approximately 80%,
pass through the gastrointestinal tract (Gl)
without sequelae, but 10-20% requires
endoscopic removal and less than 1% needs
surgical intervention.[8][9] The clinical
presentation of the symptomatic cases is often
mild with abdominal pain followed by more
general symptoms of fever, chills, anorexia,
weight loss, and fatigue [10].

However severe forms of clinical presentation
may include frank peritonitis, abscess formation,
intestinal obstruction and hemorrhage,
perforation, ulcers and infections. Some cases
may produce a digestive tract perforation
leading to serious complications such as
secondary damage to the liver, pancreas, kidney,
heart or major vessels. [11] This depends on the
size, material and shape of the objects.

The most common sites of foreign body
impaction are the cricopharyngeal sphincter,

constrictions of the esophagus, distal ileum and
ileocaecal junction. Sharp objects, which
represent 5-30% of swallowed objects pose a
risk of perforation. Of these sharp objects,
chicken bones and fish bones account for half of
the reported perforations [8].

The most common sites of perforation are small
bowel with 39.8% followed by duodenum (22%),
Colon (20.3%), rectum (10.6%) and sigmoid
colon (5.5%). Patients with prior abdominal
surgery, acute angulation, physiological
narrowing in the Gl tract, or congenital gut
malformations are at an increased risk for such
complications.

Other risk factor that increase the probability of
perforation is the presence of intrinsic bowel
diseases, such as adhesions, inflammatory
bowel disease, tumors, diverticula, and hernia
[6]. As seen perforation may occur in every
gastrointestinal tract, but are more common in
areas of angulation like the C loop of the
duodenum and the ileocecal valve. The risk of
perforation rises with the number of FB
swallowed.

Foreign objects lodged in the esophagus must
be emergently removed for their life-threatening
complications. [12]

No definite guidelines are available for objects
that pass through the pylorus, the usual
therapeutic approach is a watchful waiting within
2-3 weeks until its expulsion. If watchful waiting
does not lead to the passage of these objects to
the stomach the recommendations suggest an
endoscopic removal. The same
recommendations are suggested for long
objects that have difficulties negotiating the
duodenal sweep; in adults objects greater than
10 cm should be removed to prevent them to
pass the pylorus and risk becoming lodged in the
duodenum.

We report a case of a rosemary branch ingestion
that caused a duodenal and inferior vena cava
(IVC) perforation.

Case Presentation
A 61 year-old man with diabetes was admitted to
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Emergency Room [ER] referring mild abdominal
pain (VAS 5) which started 10 days prior,
constipation, vomiting and a single episode of
melaena. Objective exams showed stable vital
parameters, without fever and the abdomen was
mildly distended without sign of peritonism. A
rectal exploration showed no signs of feces in
the ampulla. A mild pain was present in the right
abdominal quadrants. A blood sample was
performed showing: WBC 10,98* 1079/L; HB
13,7 g/dL, PCR 243,8 mg/L; Creatinine 1,94
mg/dL.

Furthermore, radiological exams  were
programmed to reach a proper diagnosis At first,
an Abdominal Radiography was performed
without evidence of pneumoperitoneum. Due to
the ambiguous clinical presentation, the patient
was submitted for an additional
ComputedTomography (CT) scan. The exam
was performed without a contrast medium due
to mild renal deficiency. The CT scan revealed
in the Inferior Vena Cava (IVC) Ilumen,
proximally to the second part of the duodenum,
a linear, hyperdense image, passing through

both IVC and duodenal lumen, referable to a
foreign body (Fig 1). However, the patient did not
report any peculiar ingestion of a non-edible
material. An urgent EGDS, performed to ensure
a direct vision of the foreign body and to exclude
misdiagnosed secondary lesions, confirmed the
presence of a rosemary branch passing through
the duodenum in correspondence of the lower
duodenal knee. Due to the coexistent lesion of
IVC and Duodenum Vascular and General
surgeons opted for a laparotomic surgical
approach

A combined surgical procedure was performed
by General and Vascular Surgeons. Median
xipho-pubic laparotomy was performed without
evidence of intra-abdominal effusion. The
gastrocolic ligament was opened to reach the
lesser sac. Afterward, the colic hepatic flexure
was mobilized, then a Kocher maneuver was
performed to mobilize the duodenum. At the
level of the inferior duodenal flexure was
detected a foreign body surrounded by a
phlogistic area.

Cm

Fig 1: Abdomen CT scan with a linear foreign body between the duodenum and the IVC
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Fig. 2: The six centimeters Rosemary branch surgically extracted

The inferior vena cava (IVC) was completely
freed from its adhesions with the duodenum and
inflammatory fibrosis permitting the extraction of
a foreign body from the duodenum which was
identified as a rosemary branch.

Unfortunately, the rosemary branch remained in
the inferior vena cava. A double-layer suture was
executed to seal the duodenum. Methylene blue
was administered via nasogastric tube to
confirm no persistence of no postprocedural
intestinal leak. Subsequently, the Vascular
Surgeon performed a tobacco pouch suture
around the rosemary branch with absorbable
braided 3/0 to remove in complete safety the
foreign body while suturing the IVC (Fig 2).
Surgical fibrin glue was applied to reinforce the
suture. No signs of blood spillage were detected
with satisfying hemostasis obtained. During the
postoperative period, the patient remained
relatively healthy. Five days after the intervention,
another dose of methylene blue was given by a
nasogastric tube, so that we could confirm that,
in absence of methylene blue spillage from the
surgical drainages, there was no gastrointestinal
leak and then oral feeding was reintroduced.

The patient was discharged nine days after
surgery and no problems were referred at a one-
month surgical follow up.

Discussion

The ingestion of foreign bodies is well-
documented clinical evidence. FB ingestion is
more common in children (80 cases%), elderly
patients with dental prostheses, alcoholics and
psychiatric patients [13]. Although most cases
are classified as accidental, some cases are
purposeful eg drug addicts ingesting mirrors or
razor blades to create self-harm scenarios. The
American Society  for Gastrointestinal
Endoscopy divides ingested FB into the
following groups: (i) food bolus, generally of
meat; (ii) blunt objects, such as coins; (iii) long
objects, longer than 6—10 cm, such as toothpicks;
(iv) sharp-pointed objects, such as fish bones or
small bones; (v) disk batteries; and (vi) narcotic
packets wrapped in plastic or latex. The
predominant types of ingested FB vary with
geography and eating customs, with fish bones
being more common in oriental countries and
meat bolus in western countries. The nature of
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the FB and the lesions they cause vary
considerably. FB can be organic or inorganic and
can have different shapes; rounded objects tend
to cause obstructive clinical presentation,
whereas sharp-pointed objects usually cause
perforation. The most dangerous FB are thin,
long and sharp [4]

Coins, small toys, pins, dentures, fish bones,
chicken bones and nails are the commonly
ingested materials, followed by toothpicks and
cocktail sticks. It's estimated that 80% of
swallowed foreign objects pass through the
gastrointestinal tract without causing any
problems within a week. Once an object reaches
the stomach, it can pass almost without any
problems through to the ileocecal region. The
passage through the duodenum depends on the
diameter as well as the length of the ingested
foreign body. Foreign bodies with lengths of
more than 6 cm and diameters of more than 2.5
cm pass the duodenum with difficulty. The
successful passing through the Gl tract to the
rectal canal may be observed by serial
radiological investigations. [6]

Regrettably, foreign objects that are swallowed
can require endoscopic removal in 10-20% of
cases. However, less than 1% may necessitate
surgical intervention. [9][10] Typically, the
primary symptom is abdominal pain followed by
other indications such as fever, chills, loss of
appetite, blood in stool or weight loss and
tiredness[10][14].

Severe issues mentioned in academic writing
include peritonitis, formation of abscesses,
blockage of intestines and bleeding, rupture,
sores and contagions. If foreign bodies migrate
along the Gl tract and cause perforation,
secondary organ damage may occur. Secondary
lesions more commonly occur in the aorta,
pericardium, coronary artery, lung, liver, portal
vein, hepatoduodenal ligament, inferior vena
cava, peritoneum, bladder, retroperitoneum,
pancreas, kidney, ureter and perianal space.
[5][15] Several personal characteristics of the
patients impact the risk of complications after the
ingestion of foreign bodies, such as sensory

defects resulting from cerebrovascular accidents,
previous surgery facilitating the passage of
foreign bodies through the Gl, achlorhydria in
which the object passes unaltered from the
stomach, previously present bowel pathologies
like diverticular disease and intestinal stricture,
and so forth. In any case, there is a possibility
that FB could become impinged due to all of
these conditions. The normal anatomical sites of
foreign body impaction are the cricopharyngeal
sphincter, the esophagus, the distal ileum, and
the ileocecal junction. Impaction can also occur
in pathological areas like oesophageal rings,
pyloric stenosis, intestinal strictures, and
congenital malformations.

The incidence of perforation caused by foreign
body penetration is reported to be less than 1%.
The average time from the ingestion of foreign
bodies to the occurrence of perforation was 10.4
days . Rarely, the ingested object remains
undetected for a considerable period until
symptoms such as nausea, vomiting or
abdominal pain appear.[16] Gastrointestinal
perforations due to foreign bodies occur along
the GI tract due to acute bowel angles, the
reduced caliber of the lumen and the transition
from a a mobile tract of the bowel, like the ileum
and sigmoid; to a fixed one such as cecum and
rectum. [17] The analysis performed by Chung
showed that the most common sites of
perforation are the small bowel with 39.8%
followed by duodenum (22%), colon (20.3%),
rectum (10.6%) and sigmoid colon (5.5%) [7] [8].
Additionally, there are other less-represented
areas of perforation such as the duodenojejunal
flexure, the appendix, the colonic flexure,
diverticula, and the anal sphincter. Colonic
diverticulitis or undiagnosed colon carcinoma
have been reported as secondary findings in the
case of sigmoid perforation. Diagnostic tools
useful in these cases included X-Ray, CT,
ultrasonography and endoscopy; although CT
plays a predominant role. [18] CT shows a
sensitivity between 42 to 78% in the detection of
FB and is paramount to making a correct
diagnosis [11][14]. It allows identifying the
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localization of the FB, the shape and its relation
with the surrounding organs and eventual

complications, which helps plan surgery [11] [12].

It makes it possible to recognize an inflammatory
reaction surrounding the foreign body, linear
objects (eventually encircled by a thickened
intestinal wall), fat infiltration, peritoneum and
intra-abdominal abscess when perforation
occurs [7]

If a CT scan detects any foreign bodies stuck in
the upper part of the small intestine or large
intestine, then endoscopy should be done for
diagnosis and treatment. [12] Endoscopy is
crucial because it can help diagnose and treat
these foreign body obstructions. Although CT
scans can locate them in different parts of your
digestive tract, they might not show all possible
complications that come with such objects being
lodged inside the Gl tract. Sometimes even after
undergoing an abdominal X-ray or CT
examination which shows no abnormalities,
endoscopy may still detect issues since only
mucosal edema and external pressure are
visible under an endoscope if a foreign body is
completely covered by mucosa.

When foreign objects are larger than 2-2.5 cm in
diameter they might not pass through the
ileocecal valve and objects longer than 5-6 cm
might have difficulty passing through the curve
of the duodenum. In these cases, an endoscopy
should be performed as soon as possible to
avoid serious complications. The foreign bodies
impacted in the esophagus or stomach can be
extracted endoscopically. A surgical extraction is
indicated in failed endoscopic retrieval [8]

Even in cases of FBs that cause perforations or
migrations endoscopy removal of FB is feasible
and then managed by conservative treatment.
Although, in order to exclude further
complications that may occur shortly after the
procedure, it is mandatory to perform an
abdominal X-Ray at 6 to 8 hours intervals
monitoring the vital signs of the patient. If the
perforation site is located in the upper
gastrointestinal tract or colorectum without any
complications of secondary injuries to the liver or

the pancreas, nor the formation of an intra-
abdominal abscesses, then the FB may be
removed by therapeutic endoscopy [12]
Endoscopy should be the first choice of
treatment for patients in whom a foreign object is
demonstrated to be fixed in the upper Gl system
even for the technical difficulties to perform, in
those cases, surgery of the duodenum. In cases
in which endoscopic extraction fails, surgery
should be considered. [6]

It was reported that chopsticks and iron bars in
2nd part of the duodenum were taken out with
upper Gl endoscopy. But there is no literature on
foreign bodies in the 3rd and 4" part of the
duodenum. Although gastroduodenoscopy has
been developed for many years, the 3rd and 4th
part of the duodenum is still difficult to see clearly
[1]

Whether or not surgery is necessary when FBs
cause perforation is still controversial. Indication
for surgery exists in cases of perforation or
complications that cannot be resolved
endoscopically. Surgery should also be
considered for objects located distal to the
duodenum but in the same place for >1 week.
For sharp-pointed objects, the recommended
observation time is 3 days.

During the process of removal, the complete
removal of the FB should be confirmed, if the FB
is not completely removed or failed to be
removed by endoscopy, then the patient should
proceed to surgery [12]

Most of those cases doesn’t represent an
emergency situation but surgical intervention
must be performed urgently. In the surgical
management of FB ingestion is crucial to pay
special attention to signs of secondary injury
sites. According to the literature the surgical
approach is predominantly performed via
laparotomy even if laparoscopic removal is safe
and feasible in the management of foreign
bodies that are not removable endoscopically.
Although the laparoscopic approach represents
less than 10% of cases. Laparoscopic surgery
shows the advantages of smaller incisions,
better cosmesis, less pain and faster recovery.
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Intraoperatively laparoscopic assures a broad
visual field, the access to the epigastrium is
adequate, the perforation site can be repaired
via an intracorporeal suture, local drainage can
be inserted at the infected site to prevent further
abdominal contamination and the entire
abdominal cavity can be washed out at the same
time. [11] For diagnosed abdominal foreign body
extraction, the laparoscopic approach should be
preferred especially in stable nonacute patients
[19] The complication rates of laparoscopy and
open surgery are similar, but laparoscopy shows
a shorter postoperative hospital stay, decreases
post-operative pain, and better integrity of the
abdominal wall. [12]

Conclusion

Ingested foreign bodies are well described in
clinical practice. Most of them pass through the
gastrointestinal  tract  without  sequelae
although severe complications such as
perforation and penetration in the adjacent
organs are anecdotal but observed. The use of
CT scans is a big fundamental in these
diagnoses and allows a correct definition of
dimension, sharpness and allocation of foreign
bodies. It also might detect secondary damages
and concomitant complications permitting the
definition of a step-up approach. A successful
endoscopy is feasible in most of cases,
although in case of failure or incomplete
extraction of FB surgery might be mandatory.
Surgery can be safely performed both in
laparotomic than in laparoscopic approach,
nevertheless bowel perforation by foreign bodies
remains a surgical challenge due to the possibile
complications.

The surgeon approaching such cases must rely
on personal expertise and the capabilities of the
institution in treating this type of patients.

Legends: Foreign Body (FB), Inferior Vena
Cava (IVC), Emergency Room (ER), Computed
Tomography (CT), Esophagogastroduodeno-
scopy (EGDS), Gastro-Intestinal (GI),
Recurrent Laryngeal Nerve (RLN), Non
Recurrent Inferior laryngeal Nerve (NRLN),
Aberrant Right-Subclavian Artery (ARSCA),

Aberrant Left Subclavian Artery (ALSCA),
External Carotid Artery (ECA), Electomiography
(EMG), Ultrasonography (USG), Magnetic
Resonance Imaging (MRI), Right Common
Carotid Artery (RCCA)
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