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Parenchymal Injury Caused by Complete 
Migration of a Bone of Japanese Horse Mackerel 
Within the Pancreatic Uncinate Process Through 
a Duodenal Diverticulum, Resulting in Sepsis 
and Multiple Pyogenic Liver Abscesses
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	 Background:	 An ingested fish bone may cause bowel penetration and subsequent infection, and approximately 1% of such 

cases require emergent surgery. Moreover, infection and hemorrhage may occur when a penetrated fish bone 
migrates into surrounding organs or vessels.

	 Case Report:	 A 79-year-old man ate grilled Japanese horse mackerel. Three days later, he developed abdominal pain and a 
sustained fever. Computed tomography detected a fully migrated scad bone embedded in the pancreatic un-
cus through a duodenal diverticulum, along with multiple pyogenic liver abscesses. Intravenous broad-spec-
trum antibiotic therapy was started for sepsis. Endoscopic removal was attempted but failed. Surgical removal 
was proposed, and the pancreas and duodenum were mobilized. Intraoperative ultrasonography revealed that 
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during the surgical procedure. The 2 fragments were located in the third portion of the duodenum and the di-
verticular cavity, respectively. One fragment in the third portion was successfully removed by an intraoperative 
endoscopic maneuver. Postoperative endoscopic examination and imaging demonstrated that the other frag-
ment in the diverticular cavity had passed spontaneously by bowel peristalsis. Intravenous antibiotic therapy 
with appropriate de-escalation was continued for 14 days. The multiple pyogenic liver abscesses disappeared, 
and the patient recovered from sepsis.

	 Conclusions:	 Pyogenic liver abscess caused by hematogenous spread is a serious infectious disease, and sepsis may be fa-
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Introduction

Japan is an island nation and therefore has a very long coast-
line. Japanese horse mackerel (Trachurus japonicus) is a near-
shore scad species found in Asia. Japan has a population of 
124 million, and Japanese people traditionally eat this endem-
ic fish. Almost all Japanese people enjoy this common fish, 
which is prepared in a variety of ways (eg, sushi, raw sashimi, 
fried fish, and grilled fish). This scad has relatively soft, flat, 
and straight bones.

Although the majority of ingested foreign bodies pass smooth-
ly through the alimentary lumen [1], fish bones can perforate 
the wall of the digestive tract and subsequently cause acute 
peritonitis and abscess formation in the peritoneal cavity [1]. 
Approximately 1% of patients with bowel penetration by a fish 
bone immediately require emergent surgery [1-4]. An ingest-
ed fish bone may also penetrate the pancreas through the up-
per gastrointestinal lumen [1,2,5-8]. Even a subtle injury to the 
pancreatic parenchyma may subsequently trigger severe in-
fectious disease and massive hemorrhage [8,9] because of in-
tractable complications related to pancreatic juice [10-12] and 
surrounding vessels [13-19]. Pyogenic liver abscess caused by 
hematogenous spread through the hepatic blood supply (ie, 
hepatic arterial and portal venous flows) is a serious infec-
tious disease [15,16], and a septic state is generally fatal [20].

Here, we present a rare case of a septic state and multiple pyo-
genic liver abscesses caused by a fully migrated scad bone with-
in the pancreatic uncinate process after penetration through 
a duodenal diverticulum, along with a review of the literature. 

Our case-based report is intended to illustrate diagnostic rec-
ognition and management considerations. We demonstrate 
an unusual migration; a complete migration of a scad bone 
through a duodenal diverticulum into the pancreatic uncus. 
We describe the clinical course, which was associated with 
sepsis and multiple liver abscesses, and clinical implications 
of combined antibiotic, endoscopic, and surgical management.

Case Report

A 79-year-old man ate grilled Japanese horse mackerel with 
his family. He subsequently experienced epigastric and right 
hypochondrial pain accompanied by a high fever. Three days 
later, he developed severe pain radiating to the right side of 
his back and a sustained fever of > 38.5 °C, and he was rushed 
to the emergency room of our hospital. His body temperature 
was 41.1 °C. He had no underlying disorders except for a his-
tory of treatment for hyperlipidemia. On conventional blood 
examination, the white blood cell count and C-reactive pro-
tein level were elevated, at 21 600 × 103/μL (reference range, 
3300-8600 × 103/μL) and 29.8 mg/dL (reference range, < 0.30 
mg/dL), respectively.

Dynamic computed tomography (CT) detected a straight-shaped 
foreign body with strong calcification that had migrated into 
the uncus of the pancreas (Figure 1A-1D), as well as multiple 
liver abscesses mainly located in the distal liver (Figure 2). The 
migrated foreign body was strongly suspected to be a scad 
bone based on the patient’s recent dietary history. Dynamic 
CT also revealed a duodenal diverticulum in the third portion 

Figure 1. �CT findings of a migrated scad bone within the pancreatic uncus. Plain CT detected a straight-shaped foreign body with 
strong calcification (red arrows) that had migrated into the pancreatic uncus (yellow arrows; A-D). Enhanced CT findings 
(E-H) showed a duodenal diverticulum in the third portion of the duodenum (yellow arrows) and revealed that the foreign 
body (red arrows) had fully migrated into the pancreatic parenchyma through the diverticulum. CT, computed tomography; 
IVC, inferior vena cava; SMA, superior mesenteric artery; SMV, superior mesenteric vein.
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of the duodenum (ie, the horizontal segment), and the scad 
bone appeared to have fully migrated into the pancreatic pa-
renchyma through this diverticulum (Figure 1E-1H). A septic 
state was suspected, and a carbapenem antibiotic (merope-
nem, 1.0 g, 3 times daily) was therefore administered intra-
venously. Endoscopic examination of the duodenum revealed 
an active ulcer in the second portion (ie, the descending seg-
ment), an erosive lesion in the third portion, and a suspi-
cious penetration site at the diverticular wall (Figure 3A-3C). 

Eight weeks of anti-ulcer therapy using a proton pump inhib-
itor was planned.

Endoscopic examination accompanied by hypotonic duode-
nography revealed that the duodenal diverticulum had a pock-
et-like cavity with a relatively narrow entry gate (Figure 4A). 
Endoscopic removal was challenging and ultimately unsuc-
cessful because the fully migrated scad bone was embedded 
in the pancreatic parenchyma of the uncus (Figure 4B). Plain 

Figure 2. �CT findings of multiple pyogenic liver abscesses. Early-phase (A-E) and delayed-phase (F-J) CT images are shown. Multiple 
liver abscesses (orange arrows) were mainly located in the distal liver. CT, computed tomography.
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Figure 3. �Endoscopic findings of the duodenum and endoscopic removal of a fragmented scad bone from the third portion. Endoscopic 
examination revealed an active ulcer in the second portion of the duodenum (A), an erosive lesion in the third portion (B), 
and a suspicious penetration site at the diverticular wall (C). One scad bone fragment in the third portion of the duodenum 
was removed endoscopically during surgery (D, E). The removed scad bone measured 7 mm in length (F).
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CT performed after duodenography revealed that the scad 
bone that had migrated into the uncus through the divertic-
ulum was still present (Figure 4C-4G). Therefore, surgical re-
moval under general anesthesia was proposed.

First, the pancreatic head and uncus, together with the duo-
denum, were mobilized using a total of 4 approaches (anteri-
or, posterior, medial, and mesenteric approaches) (Figure 5A), 
and the Treitz ligament was divided. This surgical mobiliza-
tion was completed to obtain an adequate sweeping area 

of intraoperative ultrasonography (Figure 5B). Next, intra-
operative ultrasonography was used for detection of a scad 
bone (Figure 5B), but no foreign body could be detected with-
in the pancreatic parenchyma of the uncus (Figure 6A, 6B). 
Unexpectedly, during the surgical procedure, the fully migrat-
ed scad bone was dislodged from the pancreatic parenchyma 
and broken into 2 fragments. On intraoperative ultrasonogra-
phy, these 2 fragments were recognized as highly echogenic 
lesions with acoustic shadows (Figure 6C, 6D). In a word, in-
traoperative ultrasonography revealed that the fully migrated 

Figure 4. �Findings of endoscopic examination accompanied by duodenography and subsequent plain CT. Endoscopic examination 
accompanied by hypotonic duodenography revealed a duodenal diverticulum (yellow arrows) with a pocket-like cavity (A). 
Endoscopic removal of the scad bone was attempted but was ultimately unsuccessful (B). Coronal (C) and transverse (D-G) 
plain CT images obtained after duodenography are shown. The scad bone, which had fully migrated into the uncus (red 
arrows) through the diverticulum (yellow arrows), remained in place. CT, computed tomography.
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Figure 5. �(A, B) Surgical mobilization of the pancreatic head and uncus and the duodenum, and intraoperative ultrasonography. To 
mobilize the pancreatic head and uncus and the duodenum, a total of 4 surgical approaches were performed. To detect the 
scad bone, intraoperative ultrasonography with adequate sweeping area was performed. The duodenal diverticulum (yellow 
arrows) was clearly observed. BD, bile duct; CA, celiac artery; CHA; common hepatic artery; FJA, the first jejunal artery; GDA, 
gastroduodenal artery; IMV, inferior mesenteric vein; IPDA, inferior pancreaticoduodenal artery; IVC, inferior vena cava; LGA, 
left gastric artery; MPD, main pancreatic duct; PHA, proper hepatic artery; SA, splenic artery; SMA, superior mesenteric artery; 
SMV, superior mesenteric vein; SV, splenic vein.
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scad bone had been dislodged from the pancreatic paren-
chyma and broken into 2 fragments during the surgical pro-
cedure. The 2 fragments were located in the third portion of 
the duodenum (Figure 6C) and within the diverticular cavity 
(Figure 6D), respectively.

One fragment located in the third portion of the duode-
num was successfully removed endoscopically during surgery 
(Figure 3D, 3E). The removed bone measured 7 mm in length 
(Figure 3F). The second fragment within the diverticular cavi-
ty unfortunately remained because an adequate field for en-
doscopic manipulation within the diverticulum could not be 
obtained during surgery (Figure 7). The operative time, includ-
ing intraoperative endoscopic intervention, was 134 minutes, 
and blood loss was 76 mL.

Blood cultures obtained from peripheral veins in the emergen-
cy room revealed sepsis caused by Streptococcus intermedius. 

Therefore, intravenous antibiotic therapy was continued for 14 
days. On postoperative day (POD) 5, antibiotic therapy was ap-
propriately de-escalated from a broad-spectrum antibiotic to a 
third-generation cephalosporin (ceftriaxone, 1.0 g twice daily) 
on the basis of susceptibility testing and minimum inhibitory 
concentration values. At POD 5, the white blood cell count and 
C-reactive protein level were 17 300 × 103/μL and 31.0 mg/dL, 
respectively. However, multiple pyogenic liver abscesses had 
increased in both size and number by POD 8 (Figure 8A-8G). 
At POD 8, the white blood cell count and C-reactive protein lev-
el were further decreased, at 10 400 × 103/μL and 11.6 mg/dL, 
respectively.

Endoscopic removal of the remaining fragment in the divertic-
ular cavity was attempted again; however, the fragment had 
spontaneously disappeared from the cavity, presumably due 
to bowel peristalsis. Endoscopic examination accompanied by 
hypotonic duodenography and ultrasonography detected no 

Figure 6. �Intraoperative ultrasound findings. No foreign body within the pancreatic parenchyma of the uncus could be detected 
by intraoperative ultrasonography (A, B). During surgical mobilization, the migrated scad bone was displaced from the 
uncus and broken into 2 fragments. These fragments were located in the third portion of the duodenum (C) and within the 
diverticular cavity (yellow arrows) (D). Both fragments were recognized as highly echogenic lesions (yellow arrows) with 
acoustic shadows (green arrows) (C, D). SMA, superior mesenteric artery; SMV, superior mesenteric vein.
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remaining fragment in either the pancreatic parenchyma or 
the diverticular cavity (Figure 9). CT also confirmed that the 
remaining fragment had passed from the duodenal diverticu-
lum because of bowel peristalsis. At POD 12, the white blood 
cell count was normalized, and C-reactive protein level was 
decreased to 1.15 mg/dL.

The multiple liver abscesses gradually decreased in both size 
and number over time, and the patient recovered from sep-
sis. At POD 16, the white blood cell count and C-reactive pro-
tein level had both normalized. The patient was discharged 
from our hospital on POD 20. The liver abscesses had com-
pletely disappeared approximately 4 months after confirma-
tion of complete removal of the migrated scad bone from the 
pancreatic region (Figure 8H-8N), and the patient was in good 
health at the time of this writing.

Discussion

Although ingested fish bones usually pass smoothly through 
the alimentary lumen [1], bowel penetration by a fish bone 
can occur in the esophagus [21], stomach [1-3,5,22], duode-
num [6,23-25], small intestine [4,26,27], and colon [28-30]. 
Fish bones that have migrated outside the digestive tract 
are not absorbed [22], and severe infection and inflammato-
ry changes caused by retained foreign bodies may persist un-
til the penetrated fish bone is removed endoscopically and/
or surgically [1,22].

Porgy and snapper species in Asia generally have hard, coni-
cal, and curved bones [27]; therefore, these fish may be more 
likely to cause bowel penetration following ingestion of a fish 
bone [21,27]. By contrast, nearshore scads in Asia (eg, Japanese 
horse mackerel in the present case) have relatively soft, flat, and 
straight bones. To the best of our knowledge, bowel penetration 

Figure 7. �The remnant fragment within the diverticular cavity. Coronal enhanced CT images (A, B), a transverse plain CT image (C), and 
a transverse enhanced CT image (D) are shown. Although the first scad bone fragment, in the third portion of the duodenum, 
was successfully removed endoscopically, the second fragment (red arrows) within the diverticular cavity (yellow arrows) 
remained in place. CT, computed tomography.
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Figure 8. �Changes in multiple pyogenic liver abscesses. CT revealed that the multiple liver abscesses (orange arrows) had increased 
in both size and number on POD 8 (A-G). These abscesses had disappeared approximately 4 months after confirmation of 
complete removal of the scad bone (H-N). CT, computed tomography; POD, postoperative day.
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Figure 9. �Findings of endoscopic examination accompanied by duodenography and ultrasound after surgery. Hypotonic 
duodenography did not reveal any filling defect within the duodenal diverticulum (yellow arrows) (A). Endoscopic 
ultrasonography confirmed the absence of any remnant fragment within the pancreatic parenchyma of the uncus (B). 
Endoscopic examination did not detect any remnant fragment within the diverticular cavity (C, D).
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caused by an ingested scad bone has not been documented 
previously. We speculated that the ingested scad bone pene-
trated the pancreatic parenchyma in our patient because the 
duodenal diverticulum created a focal weakness in the duode-
nal wall. Because full migration of a scad bone into the pan-
creas is a rare phenomenon based on previous literature re-
view, we hypothesized that this anatomical variant might be 
a possible explanation in our patient. From the standpoint of 
clinical management, a recent dietary history, a history of pos-
sible fish bone ingestion, and imaging studies obtained in the 
emergency room are crucial for accurate diagnosis and appro-
priate treatment in patients with unexplained abdominal pain 
and severe infection caused by a penetrated fish bone [5,8].

A fish bone that has penetrated the digestive tract may sub-
sequently migrate into adjacent organs (eg, the pancreas, liv-
er, and bladder) or even nearby vessels [1,2,5-8,23-25,28,31]. 
In such cases, inflammatory masses or pyogenic pseudotu-
mors may be detected on imaging studies [8,9], and severe 
infectious complications may subsequently occur because of 
abscess formation around the penetrated fish bone [8,9]. In 
our patient, pancreatic parenchymal injury resulted in a septic 
state and pyogenic liver abscesses. Penetration of a fish bone 
into the pancreatic parenchyma through the stomach or duo-
denum has been documented previously [1,2,5-8]. Successful 
therapeutic strategies for removal of fish bones embedded in 
the pancreatic parenchyma have also been reported [1,2,5-8], 
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including advanced endoscopic and laparoscopic techniques 
[1,2,5,7]. However, in our patient, the ingested scad bone had 
become a fully migrated foreign body embedded within the 
pancreatic uncus. Surgical procedures for pancreatic mobili-
zation are well established [32] and have been classified into 
6 approaches: anterior (inferior supracolic), posterior (right 
posterior; so-called Kocher mobilization), medial (medial un-
cinate or right uncinate), mesenteric (inferior infracolic or ar-
tery-first), superior, and left posterior approaches [32]. In the 
present case, we initially performed pancreatic mobilization 
using 4 of these 6 approaches to facilitate removal of the ful-
ly migrated scad bone embedded in the uncus. During mobi-
lization, the foreign body was fortunately displaced from the 
pancreatic parenchyma into the third portion of the duode-
num and the diverticulum. The fragmented bones were subse-
quently retrieved intraoperatively by endoscopic maneuver or 
passed spontaneously because of bowel peristalsis.

Fish bone penetration into the pancreatic parenchyma may re-
sult in severe and potentially life-threatening complications. 
Even a subtle injury to the pancreatic duct may lead to se-
vere infectious complications related to pancreatic juice leak-
age [10]. Pancreatic leakage can result in fatal complications, 
including intractable abscess formation due to necrotic infec-
tion and hemorrhage caused by arterial pseudoaneurysm [10-
12]. In addition, hemosuccus pancreaticus (defined as bleed-
ing into the pancreatic duct) [17-19] can result in massive and 
potentially fatal hemorrhage [17-19]. Fortunately, major pan-
creatic duct injury was not evident in the present case be-
cause abscess formation did not occur within the pancreat-
ic parenchyma.

Conclusions

We recognize that a single case report has potential limits due 
to bias, and that our conclusions depend on a clinically sup-
ported consideration of previous reports of similar scenari-
os. We illustrated diagnostic recognition of an unusual mi-
gration of a fish bone embedded in the pancreatic uncus, and 
presented management considerations for a potentially fatal 
condition associated with sepsis and multiple liver abscesses. 
We anticipate that this case report will be informative for cli-
nicians in the fields of gastroenterology and hepatopancrea-
tobiliary medicine.
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