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Abstract

Every year, nearly 60,000 hospitalizations occur in the United States
due to chronic pancreatitis (CP). CP can cause severe chronic abdom-
inal pain, pancreatic insufficiency, and increased risk of pancreatic
cancer. While venous thrombotic complications are common, arterial
thrombotic events are rarely reported in CP. This report describes a
case of a 43-year-old female who presented with severe worsening
abdominal pain due to CP. Diagnostic imaging disclosed thrombo-
sis of superior mesenteric artery (SMA) and celiac artery (CA) with
acute bowel wall changes reflecting ischemic changes, resulting in
acute-on-chronic mesenteric ischemia. Endovascular stent placement
relieved the ischemia with the resolution of pain. Arterial thrombosis
should be considered as a diagnostic possibility when patients with
CP present with a significant change in symptoms. Importantly, the
case demonstrates that endovascular treatment with stent placement
can relieve ischemia and resolve symptoms in patients with CP.
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Introduction

Chronic pancreatitis (CP) is characterized by chronic inflamma-
tion, fibrosis, and scarring of the pancreas, leading to damage and
loss of various cells in the organ, including exocrine, endocrine,
and ductal cells [1, 2]. This condition is associated with several
clinical symptoms such as abdominal pain, pancreatic insuffi-
ciency, pancreatic cancer, and other complications. The underly-
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ing mechanism for CP is inflammation-led fibrosis. Previously,
acute pancreatitis (AP) and CP were considered distinct entities
[1, 2]. However, recent research suggests that AP, recurrent AP
(RAP), and CP represent a continuum of disease. CP’s etiology is
traditionally classified into categories such as alcohol, hereditary,
obstructive, hyperlipidemia, and idiopathic. However, recent
evidence suggests that most patients have multiple risk factors,
and the TIGAR-O classification system groups these risk fac-
tors based on modifiers that may interact to produce pancreatic
disease [2]. TIGAR-O is an acronym that groups some of the risk
factors and etiologies behind CP. As the letter would indicate, it
expands into six categories: toxic-metabolic, idiopathic, genetic,
autoimmune, recurrent and severe AP and obstructive [2].

CP is associated with splanchnic vein and portal vein
thrombosis and can also lead to arterial erosion and rupture of
pseudoaneurysm [3, 4]. Arterial thrombosis has been rarely re-
ported. Thus far, a single case report of celiac trunk thrombosis
has been documented in the literature [3]. This report presents a
case of superior mesenteric artery (SMA) and celiac artery (CA)
thrombosis secondary to CP. This article also provides a litera-
ture review of arterial thrombotic events related to pancreatitis.

Case Report

Investigations

A 43-year-old female with a history of idiopathic CP and ju-
venile rheumatoid arthritis presented with epigastric pain,
nausea, and vomiting for the past 3 days. While she had ex-
perienced similar pain from her prior episodes of pancreatitis,
this episode demonstrated a significant change in the pain se-
verity. Because of the pain episodes in the past 6 months, she
often went days without eating, resulting in significant weight
loss. At the time of admission, she was in acute distress due to
epigastric pain. Her blood pressure was 142/93 mm Hg with
a heart rate of 101 beats per minute. She was breathing at a
rate of 22 breaths per minute with saturation of 97% on room
air. She was afebrile (37 °C). Abdominal examination revealed
epigastric tenderness to light palpation.

Diagnosis

She had a white blood cell count of 16.8 x 103/uL, 84% neu-
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Figure 1. (a) Complete superior mesenteric artery thrombosis (red arrow), indicated by the filling defect. (b) Celiac artery narrow-

ing/stenosis indicating chronic thrombosis (orange arrow).

trophil (normal: 4.5 to 11.0 x 103/uL), alkaline phosphatase 149
U/L (normal: 44 - 147 U/L), and lipase 163 U/L (normal: 0 - 160
U/L). With concern for necrotizing pancreatitis, an abdominal
computed tomography angiogram (CTA) was obtained. While
some calcification at the pancreatic head was present, complete
obstruction in the SMA, and severe stenosis in the CA were seen
(Fig. 1a, b). Consequently, patient had signs of ischemic small
bowel (Fig. 2). There was no evidence of atherosclerotic disease
from the imaging. A comparison with CT scan of the abdomen
performed 6 months ago did not reveal these findings (Fig. 3).
Patient was admitted for acute-on-chronic pancreatitis compli-
cated by arterial thrombosis and stenosis resulting in acute-on-
chronic mesenteric ischemia (CMI).

Treatment

After receiving aggressive intravenous fluids and achieving
pain control, she was started on a heparin drip. She was taken
to the interventional radiology laboratory and successfully un-
derwent thrombectomy and stent placement of SMA and CA
through the transradial approach. Both SMA and CA were
stented by a bare-metal balloon mounted stent. The patient’s
pain and symptoms improved, enabling her to tolerate solid
foods with minimal pain over the next 2 days. She was initi-
ated on oxycodone/paracetamol for chronic pain management
and was discharged on apixaban.

Follow-up and outcomes

On an outpatient basis, extensive autoimmune workup, includ-
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Figure 2. Coronal view of CT of abdomen/pelvis. There is prominent
jejunal wall thickening with layers of high and low attenuation indicating
submucosal edema from likely from acute ischemia (yellow arrow). CT:
computed tomography.
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Figure 3. CT of abdomen/pelvis 6 months prior showing patent CA and
SMA as they branch from the abdominal aorta (yellow circle). CT: com-
puted tomography; CA: celiac artery; SMA: superior mesenteric artery.

ing antineutrophil cytoplasmic antibodies, cryoglobulins, com-
plements, serum protein electrophoresis and immunofixation,
urine immunofixation, antinuclear antibody, and rheumatoid
factor, was all negative. Similarly, hypercoagulable workup,
which included lupus anticoagulant, beta-2 glycoprotein, an-
ticardiolipin antibodies, prothrombin, factor V Leiden, protein
C and S mutation, and hepatitis panel was negative. The pa-
tient’s arterial thrombosis was attributed to her CP.

Over the next year, the patient had recurrent pain and was
found to have stent migration necessitating further vascular
procedures. At a follow-up of 1 year, pain is well managed by
pain medication.

Discussion

CP can lead to vascular complications such as venous thrombosis
and arterial pseudoaneurysm [2]. Arterial thrombosis from pancre-
atitis is rare and often associated with acute necrotic pancreatitis
[2]. This article reports a rare occurrence of acute-on-chronic arte-
rial thrombosis and stenosis of the SMA and CA and its manage-
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ment with vascular interventional procedure and stent placement.

AP induces thrombosis through inflammation, compres-
sion of surrounding vessels, inappropriate coagulation acti-
vation, and tissue factor release [4]. CP also produces a pro-
thrombotic state, increasing vascular complications by three
times compared to AP [2]. To the best of our knowledge, arte-
rial thrombosis in CP has been reported in only one case [3].
That patient underwent emergent gastrectomy and splenecto-
my due to gastric necrosis and splenic infarct. In our patient,
chronic thrombosis was diagnosed based on the clinical pres-
entation and development of gradual symptoms over 6 months,
consistent with chronic mesenteric ischemia. The CT imaging
findings also suggest an acute component of the thrombosis
as there is evidence of acute bowel wall changes due to the
ischemia. The presence of underlying stenosis in the case pre-
sented here provided a strong reason for stasis of blood flow
with ensuing thrombosis.

Several risk factors for venous thrombosis and pseudoaneu-
rysms in patients with pancreatitis, including male gender, a his-
tory of alcohol abuse, organ failure, and necrosis of the pancreas
have been identified [2]. However, many additional risk factors
remain unidentified due to the paucity of available information
on arterial thrombosis in pancreatitis cases. Among the 10 cases
identified, there was an equal distribution of females and males,
with an average age of 51.4 years (Table 1 [3, 5-12]). None of
the patients had a history of prior thrombosis, and hypertension
was the most identified comorbidity. Interestingly, three cases
had a history of alcohol abuse [3, 6, 7] and three had a history
of abdominal surgical procedures [8, 9]. Sixty percent of the
cases had severe necrotizing pancreatitis, while the rest did not
specify the severity level. The affected arteries varied greatly,
with kidneys being the most affected organ, leading to one pa-
tient being fully dependent on hemodialysis [10]. Thrombosis in
the SMA was described in two cases [8, 11], while celiac trunk
thrombosis was only reported in one case of CP [3]. The earliest
reported case resulted in bilateral renal artery thrombosis from
necrotizing pancreatitis, leading to acute renal failure and death
[6]. None of the cases demonstrated a stenosis in the arterial
tree. Our case demonstrated an arterial stenosis in the CA with
complete occlusion of SMA and required stent placement.

The management of arterial thrombosis was similar across
most cases, IV heparin followed by oral anticoagulation. In
severe cases, surgical management was necessary [3, 7, 8].
Our patient received heparin drip initially followed by oral
apixaban. The three primary vessels that supply to the large
and small bowels are CA, SMA, and inferior mesenteric artery
(IMA). CMl is usually asymptomatic until two of the three pri-
mary vessels are occluded [13]. Once patients become sympto-
matic, revascularization is necessary as untreated symptomatic
CMI has an extremely high 5-year mortality rate approaching
90-100% [13, 14]. Our patient underwent a revascularization
procedure involving stent placement in the SMA and CA due
to worsening symptoms including severe abdominal pain.

Conclusion

Patients with CP who present with severe abdominal pain may

www.journalmc.org



‘Alapie ousjuasaw Jouadns yYINS ‘snyijjow sajagelp NQ ‘aseasip Aaupiy dluolyd :gy0 ‘elwepidiuadAy :qH ‘uoisuapadAy IN1H

uornerpel pue Awojodduny

325

J Med Cases. 2023;14(9-10):322-326

Sanekommu et al

(Aw039915K09107]0 )M I9OURD ISLAIq
ordoosoredey ‘AW0399p101AT]) €10}
dup urredoy AT wouiy) spneatoued JIM ISBISIP SOARID)
‘AW0399qUIOIY]) [EOTUBYOIWL aanerodoysod ‘erd[eAwoIqy ‘@D [8] (6102)
‘10jeAn0R uagourwsed onssiy, VINS (Su1znoroou) o1oAas Anoy ‘dTH ‘NLH ‘418290 ON 9Jwd{ G} [e 39 1Y)
VIAIS pue (uoneoinyiq
O1I0. 0} [9A9] [111(6102) 1®
uLIeLIeM 0) UONISUERI) K1911R [RUdI WOIJ) sea1oued 0130100U sisoudss Jeurds 10 zonbupoy
pue dup utredoy A] €108 [BUIUOPQY ou jnq - reg[oun pauonudw JON NAZL ‘NLH ON 9ewdq (9 -e1oIen
ULIBJIeM [BIO O} PAUONISURI)
urredoy AT (Juowopriqop
[eunserpow pue ssed4q 1[oquud Aoupry 1o (] (9102)
Kreuowndorpies) A1031ng M elI0R SUIPUAdSY  (SUIZ1J0IOdU) QI9ADS Squojs[en asnqe [0yode ‘N.LH ON JleIN 99 I8 30 SuoyD)
unreday snosueinoqns Aq B1I0B [BUILLOPQR pauonuaw [z1] B102)
pamoyoy dup urredoy AT [euarequ]  (SUIZ1JOIOJU) OIOADS pauonudwW JON pauonuaw JON JON 9[ewd (S [B 10 JI99qIA
uone[NSeodNUE [2I0 0) [o1] (c100) I®
uonsuer) pue dup utredoy AT souIe [BUAL [RIOJR[LY  (SUIZII0IOAU) QIQAJS pauonuaw JON ured yoeq-mO[ ‘N.LH ON 9rewdyj 99 12 udapnleyy,
B}JI0E [RUIIOPqe
[euareixnl ‘A1oyre
urredoy] JySrom Je[nodjow P1OIEd UOWILIOD
-MO[ SNOJUEINOANS JO ISOP 1J9] pUB OJEUIOUUL
onnaderoy) 03 uonisuen yHm WS ‘yoIe onIoe d[Iqowuwut [s1(1100) 1B
dup uorsnyur urredoy Af ‘A1011e Jeusr Yo7  (SuIznoIoou) 910A9S pauonuaw JON ‘owoIpuAs ured oruoIy) ON BN 6T 10 DJOIYSIA
UONBULIO}
Awoyoouads pue 3sKoopnasd £q
uonONINSUOIAL A -U-XNOY pareorjdwoo [€1(8002) 12
yIm Awo3oonsed [ejo], Jquny oeIR)  spnearoued oOlUOIY)  PIONPUI-[OYOI[Y asnge d1[0y0I[y ON QJewoq ¢} 19 pue[[eyD
9SBISIP S, U0I)
$90} 2} 03 I[OqUId woJj suonedsr duod 10y
[eISIp YIIM BLIOE searoued o1jo1dou Aw0399]09 1830} ‘N.LH
onearouedog ou jnq - Jed[oun pauonudw JON N ‘OsBasIp S uo1) ON JRIN YL
BuInesn
[euaponpoonearoued 03
onp Awojsounfsfousponp
ULIBJIEAM 0} UOIISUBL) uoryeoly1oads 1oy sea1oued 0130100U A-U2-Snoy| ‘spLyre [6] (6661)
i dup urredoy AT oU - SNQUIOIY) ONIOY ou jnq - Jed[ouUN pauonudw JON projewunayy ON JlBIN 0% Te 30 uyey
(91 (L961)
wopow-)sod punoy SnquIOI ],  SOLIOME [BUAI [RIdJR[lg  (SUIZI)OIdAU) QI9AS pauonuawW JON SISOULLIIO OI[OYO[Y ON RN OF [e 10 [980A
SNQUIOAY) [BLL spneaoued sisoquuoay) BE) )
SNQUIO.IY) JO JUIWISBURIA] T TR KILIDAIS T £10)STY JUBAI[IL JOYIO AT . ady ApmyS

sineaoued Jo Bumes 8y Ul SISOquIo.y | [elIBUY JO S8se) ay) ||V JO Uonezuewwnsg y *| ajqel

www.journalmc.org

| Journal compilation © ] Med Cases and Elmer Press Inc™

Articles © The authors



Chronic Pancreatitis and Thrombosis

J Med Cases. 2023;14(9-10):322-326

develop thrombosis and stenosis of the SMA and CA. It is es-
sential for clinicians to identify any change in the frequency or
characteristics of abdominal pain, especially in patients who are
chronically in pain. If there is a change, a necessary workup, in-
cluding imaging, should be performed to evaluate not only vis-
ceral but also vascular complications that can cause a significant
burden in this patient population. In our case, we successfully
treated thrombosis of SMA and CA leading to chronic CMI with
an endovascular procedure and stent placement. However, clini-
cians should be aware that migration of a stent can occur, which
may necessitate additional procedures. Thus, heightened aware-
ness of this complication is crucial for optimal management of
CP patients presenting with severe or worsening abdominal pain.

Learning points

The learning points from this article include that CP can lead to
vascular complications, such as venous thrombosis and arterial
pseudoaneurysm, and that chronic thrombosis in the SMA and
CA is a rare occurrence. Patients with CP are at an increased
risk of vascular complications due to the prothrombotic state
caused by the condition. Risk factors for vascular complica-
tions in patients with pancreatitis include male gender, a histo-
ry of alcohol abuse, organ failure, and necrosis of the pancreas.
The management of arterial thrombosis in pancreatitis patients
typically involves I'V heparin followed by oral anticoagulation,
and surgical management may be necessary in severe cases.
Revascularization is necessary once patients become sympto-
matic, as untreated symptomatic CMI has an extremely high
5-year mortality rate approaching 90-100%.

Acknowledgments

None to declare.

Financial Disclosure

No financial support was given for this paper.

Conflict of Interest

There is no conflict of interest from any of the parties involved.
Informed Consent

Informed consent was obtained from the patient for publica-
tion of this case report.

Author Contributions

HS, ST, RMN, and MUA are all the main writers. CR helped in
literature review. PS helped identify the radiographical images

326 Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™

of significance. MH and AA reviewed the paper and edited it
extensively for content and style.

Data Availability

The authors declare that data supporting the findings of this
study are available within the article.

References

1. Levy P, Dominguez-Munoz E, Imrie C, Lohr M, Maison-
neuve P. Epidemiology of chronic pancreatitis: burden of
the disease and consequences. United European Gastroen-
terol J. 2014;2(5):345-354. doi pubmed pmc

2. Vujasinovic M, Dugic A, Nouri A, Brismar TB, Baldaque-
Silva F, Asplund E, Rutkowski W, et al. Vascular compli-
cations in patients with chronic pancreatitis. J Clin Med.
2021;10(16):3720. doi pubmed pmc

3.  Challand C, Titcomb D, Armstrong CP. Pancreatic pseu-
docyst causing celiac artery trunk thrombosis. JOP.
2008;9(4):512-514. pubmed

4. G. C. M. A. Pancreas Study Group. Practice guid-
ance for diagnosis and treatment of pancreatitis-related
splanchnic vein thrombosis (Shenyang, 2020). J Dig Dis.
2021;22(1):2-8. doi pubmed

5. Mishreki AP, Bowles MJ. A case of widespread aor-
tic thrombosis secondary to acute severe pancreatitis.
Ann R Coll Surg Engl. 2011;93(4):e17-18. doi pubmed
pmc

6. Vogel RM, Keohane M. Renal vascular abnormalities in
acute pancreatitis. Arch Intern Med. 1967;119(6):610-616.
pubmed

7. Chong BK, Yun JK, Kim JB, Park DH. Multiple ascending
aortic mural thrombi and acute necrotizing mediastinitis
secondary to acute pancreatitis. Korean J Thorac Cardio-
vasc Surg. 2016;49(5):401-404. doi pubmed pmc

8. Chait J, Duffy E, Marks N, Rajaee S, Hingorani A, Ascher
E. Superior mesenteric artery thrombosis after necrotizing
pancreatitis. Ann Vasc Surg. 2019;59:307.¢20. doi pubmed

9. Hahn TL, Dalsing MC, Sawchuk AP, Cikrit DF, Lalka SG.
Primary aortic mural thrombus: presentation and treat-
ment. Ann Vasc Surg. 1999;13(1):52-59. doi pubmed

10. Thajudeen B, Budhiraja P, Bracamonte ER. Bilateral renal
artery thrombosis secondary to acute necrotizing pancrea-
titis. Clin Kidney J. 2013;6(5):503-506. doi pubmed pmc

11. Garcia-Rodriguez V, Jacob R, daSilva-deAbreu A. A rare
case of pancreatitis-induced thrombosis of the aorta and su-
perior mesenteric artery. Methodist Debakey Cardiovasc J.
2019;15(3):220-222. doi pubmed pmc

12. Verbeeck N, Cavez N, Plawny L, Weber J, Lens V. Pri-
mary aortic thrombosis: role of enhanced multislice
CT demonstrated in three exceptional cases. JBR-BTR.
2014;97(2):76-80. doi pubmed

13. Campbell EA, Silberman M. Bowel Necrosis. 2022.

14. Waack A, Jaggernauth S, Sharma S. Bilateral common iliac
vein stent migration. Radiol Case Rep. 2022;17(11):4332-
4336. doi pubmed pmc

www.journalmc.org


https://www.doi.org/10.1177/2050640614548208
http://www.ncbi.nlm.nih.gov/pubmed/25360312
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4212500
https://www.doi.org/10.3390/jcm10163720
http://www.ncbi.nlm.nih.gov/pubmed/34442016
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8396906
http://www.ncbi.nlm.nih.gov/pubmed/18648144
https://www.doi.org/10.1111/1751-2980.12962
http://www.ncbi.nlm.nih.gov/pubmed/33215862
https://www.doi.org/10.1308/003588411X13008842578536
http://www.ncbi.nlm.nih.gov/pubmed/21944788
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5827004
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5827004
http://www.ncbi.nlm.nih.gov/pubmed/6027189
http://www.ncbi.nlm.nih.gov/pubmed/6027189
https://www.doi.org/10.5090/kjtcs.2016.49.5.401
http://www.ncbi.nlm.nih.gov/pubmed/27734004
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5059130
https://www.doi.org/10.1016/j.avsg.2019.02.046
http://www.ncbi.nlm.nih.gov/pubmed/31075475
https://www.doi.org/10.1007/s100169900220
http://www.ncbi.nlm.nih.gov/pubmed/9878657
https://www.doi.org/10.1093/ckj/sft106
http://www.ncbi.nlm.nih.gov/pubmed/26064514
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4438417
https://www.doi.org/10.14797/mdcj-15-3-220
http://www.ncbi.nlm.nih.gov/pubmed/31687102
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6822660
https://www.doi.org/10.5334/jbr-btr.39
http://www.ncbi.nlm.nih.gov/pubmed/25073235
https://www.doi.org/10.1016/j.radcr.2022.08.034
http://www.ncbi.nlm.nih.gov/pubmed/36132062
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9483646

