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INTRODUCTION

The perils of pancreatic surgery, in particular pancreaticoduodenal resection (PDR), are 

well known to physicians, patients, and their families. Most complications are related to 

the operation. Vascular injuries or enterotomies usually occur during dissection. Fistulas, 

abscesses, and their sequelae follow anastomotic breakdown. Rarely, complications are 

systemic from altered immunity or changes in the cardiovascular system even when surgery 

was apparently uneventful for both the surgeon and the patient. This article reviews rare 

(case reports), uncommon (5%–10% incidence), and unusual (<5%) complications of PDR.

RARE COMPLICATION (CASE REPORTS)

Despite a long experience with PDR and its complications, 3 complications not technically 

related to PDR stand out as singularly unusual events: babesiosis, pituitary apoplexy, and 

transfusion-related acute lung injury (TRALI). The first 2 are discussed in detail and the 

case TRALI is summarized.
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Babesiosis

Postoperative anemia is common in patients after PDR. Usually reflective of intraoperative 

blood loss or continued oozing from small vessels, it is usually self-limited and 

successfully treated with transfusion and correction of any coagulopathies. Post-PDR 

patients, however, in particular those who have undergone splenectomy, are a unique group 

of immunosuppressed patients susceptible to unusual blood-borne pathogens.

A 46-year-old healthy man from Macedonia underwent pancreaticoduodenectomy for 

pancreatic adenocarcinoma. He had a microscopically positive resection margin at the 

pancreatic tail and a completion total pancreatectomy with splenectomy. Postoperatively, 

the patient suffered from acute blood loss anemia and received a transfusion of 1 unit 

of packed red blood cells. He contracted mild Clostridium difficile diarrhea and was 

treated with vancomycin with resolution. He received all postsplenectomy vaccinations 

2 weeks postoperatively. The patient was readmitted 6 weeks postoperatively and found 

to have new bilateral lower extremity deep vein thrombosis. While on anticoagulation, 

he developed anemia, altered mental status, fever, malaise, tachycardia, leukocytosis, 

and elevated transaminases. He again received a transfusion of 2 units of packed red 

blood cells without appropriate increase in hemoglobin levels. Blood smears demonstrated 

hemolysis, intraerythrocytic parasites and Maltese cross forms consistent with Babesia 
microti infection. This was confirmed with polymerase chain reaction (PCR) testing. The 

patient underwent urgent exchange transfusions and received antibiotics (quinidine and 

clindamycin) with decreasing parasitemia on subsequent blood smears. Testing of the index 

transfused unit of red blood cells showed Babesia mcroti. The donor was recalled for testing. 

He was clinically asymptomatic but had positive serology for the organism. The patient had 

a prolonged hospital course and expired 2 months postoperatively from recurrent parasitemia 

and vancomycin-resistant enterococcal bacteremia. This is the first report that the authors 

know of a patient who developed transfusion-transmitted babesiosis after pancreatectomy 

and splenectomy. This patient was young and previously healthy and expired within 2 

months after surgery. The synergistic effects of babesiosis, asplenia, and pancreatic cancer 

were responsible for a fulminant process with early recurrence and death.

Babesiosis is a rare blood-borne illness caused by infection with the intraerythrocytic 

parasite Babesia. This global disease, although uncommon in the United States, is seen 

more frequently in parts of Europe and the developing world, where it is transmitted most 

commonly via tick bites.1 Transfusion-related babesiosis is accountable for the vast minority 

of cases; however, it remains an underappreciated etiology with increasing incidence. Of 

the 150 reported cases, 75% were reported after 2000.2 The parasite survives standard 

blood product processing and storage and there is currently no screening protocol for donor 

detection. Laboratory tests demonstrate hemolytic anemia; however, key to establishing 

the diagnosis are a blood smear with intraerythrocytic parasites and PCR testing. 

Although not necessarily clinically significant in all patients, the immunocompromised 

host is especially susceptible, particularly patients after splenectomy. Suspicion should be 

increased in immunosuppressed patients with persistent anemia and signs of hemolysis. In 

immunocompetent patients, symptomatology may be mild with a nonspecific febrile illness. 

Progression to multisystem organ failure, disseminated intravascular coagulation, and death, 
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however, have been reported in 5% to 6.5% of immunocompromised patients.3,4 Treatment 

consists of atovaquone and azithromycin or quinine and clindamycin for 7 days to 10 days.5 

Severe cases may require more prolonged courses and repeat exchange transfusions. Patients 

who have undergone PDR are a susceptible, immunosuppressed group who are more likely 

to receive blood transfusions postoperatively. Additional screening measures may need to be 

considered in transfusing these patients.6–9

Pituitary Apoplexy

A 64-year-old previously healthy woman presented for evaluation of abdominal discomfort 

and weight loss. Evaluation revealed a pancreatic mass suspicious for cancer, which 

was confirmed by biopsy. After a thorough evaluation and discussion with her and her 

family, she underwent a PDR for pancreatic cancer. The procedure was uneventful, with 

3 hours of operative time, less than 300 mL of estimated blood loss, and no major blood 

pressure fluctuations. She became hypertensive in the recovery room and complained of a 

frontal headache. On examination, she had ophthalmoplegia with medial and lateral gaze 

palsies, right eye ptosis, and a right dilated nonreactive pupil. An MRI demonstrated a 

hypoenhancing pituitary mass with displacement of the cavernous segments of bilateral 

internal carotid arteries with mass effect on the optic chiasm. She underwent successful 

trans-sphenoidal pituitary resection the next day with complete resolution. She remains 

symptom-free, other than a mild proptosis 6 months later. Pathology was notable for 

a pituitary adenoma, gonadotroph cell–type expressing chromogranin, and leutenizing 

hormone. It is likely that blood pressure swing contributed to the etiology in this patient. 

Although there are other reports of pituitary apoplexy triggered after cardiac, orthopedic, 

head and neck, and laparoscopic abdominal surgeries, this is the only case report of pituitary 

apoplexy after pancreatic surgery.10–14

Pituitary apoplexy was first reported by Bailey15 in 1898 as a cluster of symptoms, including 

altered mental status, headache, nausea, vomiting, and visual changes associated with 

hormonal dysfunction. An incidence of 0.6% to 9.1% in symptomatic patients compared 

with up to 25% in asymptomatic patients has been reported.16–18 The etiology remains 

unclear; however, it is commonly believed that tissue expansion without increase in blood 

flow leads to areas with tenuous blood supply. A lack of autoregulation from the transmitted 

systemic and intracranial pressure fluctuations during surgery can lead to ischemia 

with subsequent hemorrhagic necrosis.19–21 Pancreatic surgery is often associated with 

significant fluid shifts and hemodynamic changes. Although the surgery was uneventful, 

presumably these physiologic fluctuations led to a hemorrhagic infarct into a previously 

clinically silent pituitary adenoma. A high index of suspicion for pituitary apoplexy in 

patients with typical symptomatology facilitates expeditious diagnosis and prompt treatment 

to prevent permanent visual and neurologic deficits.

Transfusion-Related Acute Lung Injury

TRALI is a serious and potential fatal complication of blood product transfusion. The 

diagnosis is made by acute lung injury occurring within 6 hours of completed transfusion of 

blood or blood products, no preexisting lung injury, and no other temporarily associated risk 

factors for acute lung injury.
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A platelet transfusion was suggested by anesthesia and given before induction of anesthesia. 

The PDR was uneventful, additional transfusions were not necessary, and the procedure was 

near completion within 3 hours when there was difficulty ventilating and oxygenating the 

patient. A pneumothorax was ruled out as were other airway issues. After transfer to the 

ICU, a diagnosis of TRALI was made and a very difficult 6 days to 7 days of ventilatory 

support and critical care ensued until the episode waned and then resolved. TRALI most 

often follows platelet transfusion but the incidence is highest after blood transfusion, 

where the incidence is 1/12,000 transfusions, and is usually self-limiting and resolves 

without steroids within 48 hours to 96 hours. Pathophysiology involves patient factors, 

including preexisting inflammatory conditions that cause pulmonary endothelial damage and 

capillary leak triggered by a transfusion containing HLAs, human neutrophil antibodies, 

or biologically active lipids. A major abdominal procedure like PDR can lead to an 

inflammatory state that predisposes patients to TRALI after platelet transfusion.22 Current 

risk-reduction approaches include screening against donors who may be alloimmunized 

followed by antibody testing in selected donors.23

UNCOMMON COMPLICATIONS (5%–10% INCIDENCE)

Visceral Artery Pseudoaneurysms

Delayed postpancreatectomy hemorrhage is a complication in 4% to 16% of PDR, with 

mortality rates as high as 50%.24–26 Hemorrhage within the first 72 hours after PDR is 

usually due to venous bleeding from portal-mesenteric tributaries or small arteries and, if not 

tamponaded by surrounding viscera or clot, may require re-exploration for evacuation and 

hemostasis. Venous bleeding is low pressure and more apt to stop spontaneously than arterial 

bleeding.

Late postoperative hemorrhage (1–4 weeks) is initiated by a pancreaticojejunal fistula 

followed by sepsis from intestinal and biliary bacteria, a pseudoaneurysm, and then 

hemorrhage.27 It is the local sepsis that weakens the vessel wall and leads to formation 

of the pseudoaneurysm.28 The gastroduodenal artery stump is most often involved, followed 

by the hepatic, splenic, and intestinal branches of the superior mesenteric artery. An initial 

transient sentinel gastrointestinal or intraperitoneal bleed(s) heralds subsequent hemorrhage 

hours to days later.29 Unanticipated delayed hemorrhage should prompt a computed 

tomograpy angiogram (CTA) (diagnostic sensitivity >95%).30 If the amount of contrast 

used would limit 2 studies and suspicion and experience is high, an angiogram should be 

done directly. Stenting or embolization of the bleeding pseudoaneurysm is indicated and 

very successful.31 Surgical intervention should be infrequently needed because of the great 

success with angiography and experience that local sepsis persisting after surgery may 

cause rebleeding and the need for repeat angiography. The reported increased mortality with 

surgery reflects the critical status of at risk elderly patients with continued bleeding (47% vs 

22%, P = .02).32 A multidisciplinary approach, particularly with experienced interventional 

radiologists, decreases the need for surgery and improves outcomes.33
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Chylous Ascites

Postoperative chyle leak occurs in 1.3% to 10.8% of patients after pancreatic resection and 

is due to injury of a major lymphatic channel during an extended lymphadenectomy.34 Often 

benign and self-limiting, larger leaks may need occasional oral and intravenous support 

with medium chain triglycerides, fluids, and electrolytes. Milky drainage fluid with elevated 

drain triglycerides is diagnostic.35 Persistent high-volume drainage after PDR may require 

intravenous fluids and octreotide. Surgical ligation of the cisterna chyli or thoracic duct 

is infrequently needed. This is a complication best avoided because extended or radical 

lymphadenectomy adds nothing to survival of pancreatic cancer and is difficult to justify.

Cholangitis

Biliary strictures occur in 3% to 13% of patients after PDR.36–38 Although attributed to 

T-tube use or small ducts, the authors’ experience is they are rare, are ischemic, and present 

8 to 10 or more years after PDR. Stenting and dilatation, either percutaneous or endoscopic, 

has been succssful treatment. Surgery should rarely be needed.

UNUSUAL COMPLICATIONS (2%–5% INCIDENCE)

Marginal Ulceration

Today gastrojejunal ulceration or marginal ulcers (MUs) after PDR should be unusual. MU 

after duodenal ulcer surgery was a common complication until H2-receptor antagonists were 

introduced. MUs after PDR were uncommon because survival was limited after PDR, and 

most patients were elderly with hypochlorhydria or achlorhydria, an unlikely population for 

duodenal ulcers. After distal gastric resection, ulceration can occur on the gastric or jejunal 

side of the gastrojejunostomy. Ulcerations on the gastric side are due to alkaline reflux and 

emesis of bile is common. Symptoms are not alleviated by antiulcer therapy. Ulcerations on 

the jejunal side are peptic in origin and antiulcer therapy relieves symptoms. As indications 

for PDR were extended to pancreatitis and cystic lesions and younger patients underwent 

PDR, more MUs were encountered. In 2014, the reported incidence was 2.5% after PDR 

and 2% after pylorus-preserving PDR. With prophylactic antisecretory medications and 

compliant patients, rates of ulceration are as low as 1.4%.39

Afferent Loop Syndrome

Afferent loop syndrome (ALS) after PDR is due to a partial or complete mechanical 

obstruction of bile, pancreatic juices, partially digested food, and in a redundant afferent 

jejunal limb. ALS is usually a late and chronic complication after PDR, and the higher-

pressure fluid filled distal limb untwists and rapidly empties often into the stomach and 

jejunum, which is relieved by emesis. Acute ALS can cause fluid distention in the afferent 

loop, and dehiscence of a fresh pancreatic or biliary anastamoses or disruption of the limb. 

Acute ALS has been recognized after gastric resection with a loop gastrojejunostomy, but 

an acute postoperative presentation is unusual after PDR. Five cases after PDR were cited.40 

All required reoperation with satisfactory outcome. This is best avoided by a nonredundant 

limb.
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Ischemic

The pancreatic head is perfused by the celiac axis and the superior mesenteric artery via 

the gastroduodenal artery and pancreaticoduodenal arcades. Ischemic complications are 

exceedingly rare (<2%) given the frequency of PDR and its elderly population. Significant 

celiac or superior mesenteric artery stenoses is seen in 11% of elderly patients and 

when diagnosed should be evaluated and stented if necessary preoperatively.41,42 The 

consequences of bowel necrosis, anastomotic dehiscence, mesenteric infarction, or hepatic 

failure and sepsis have a high mortality rate (83%).43 This is a situation best avoided by a 

thorough review of all cross-sectional imaging before surgery is considered.44–46

SUMMARY

Complications after PDR occur in at least 30% of patients. Nearly all early complications 

are a direct result of an intraoperative event, dissection, or anastomoses. By far the most 

common complications result from a pancreatic enteric leak or fistula. This accounts for the 

most serious morbidities, sepsis, pseudoaneurysms, and hemorrhage. Rarely, complications 

are systemic and stem from a compromised or immunosuppresed host or changes in blood 

flow or pressure during or after surgery. Three rare complications, which were shocking 

to the authors and were serious or fatal to patients are described: babesiosis, TRALI, and 

pituitary apoplexy, 2 of which were caused by transfusion of blood and platelets. PDR is 

a significant operation with serious consequences, and decisions on selection of candidates 

and safe operations should be thoughtful and always in surgeons’ minds.

REFERENCES

1. Ord RL, Lobo CA. Human babesiosis: pathogens, prevalence, diagnosis and treatment. Curr Clin 
Microbiol Rep 2015;2(4):173–81. [PubMed: 26594611] 

2. Herwaldt BL, Linden JV, Bosserman E, et al. Transfusion-associated babesiosis in the United States: 
a description of cases. Ann Intern Med 2011;155(8):509–19. [PubMed: 21893613] 

3. White DJ, Talarico J, Chang HG, et al. Human babesiosis in New York State: review of 139 
hospitalized cases and analysis of prognostic factors. Arch Intern Med 1998;158(19):2149–54. 
[PubMed: 9801183] 

4. Vannier EG, Diuk-Wasser MA, Ben Mamoun C, et al. Babesiosis. Infect Dis Clin North Am 
2015;29(2):357–70. [PubMed: 25999229] 

5. Krause PJ, Gewurz BE, Hill D, et al. Persistent and relapsing babesiosis in immunocompromised 
patients. Clin Infect Dis 2008;46(3):370–6. [PubMed: 18181735] 

6. Centers for Disease Control and Prevention (CDC). Babesiosis surveillance - 18 States, 2011. 
MMWR Morb Mortal Wkly Rep 2012;61(27):505–9. [PubMed: 22785341] 

7. Bish EK, Moritz ED, El-Amine H, et al. Cost-effectiveness of a Babesia microti blood donation 
intervention based on real-time prospective screening in endemic areas of the United States. 
Transfusion 2016;56(3):775–7. [PubMed: 26954455] 

8. Goodell AJ, Bloch E, Simon MS, et al. Babesia screening: the importance of reporting and 
calibration in cost-effectiveness models. Transfusion 2016;56(3): 774–5. [PubMed: 26954454] 

9. Simon MS, Leff JA, Pandya A, et al. Cost-effectiveness of blood donor screening for Babesia 
microti in endemic regions of the United States. Transfusion 2014; 54(3 Pt 2):889–99. [PubMed: 
24252132] 

10. Liu JK, Nwagwu C, Pikus HJ, et al. Laparoscopic anterior lumbar interbody fusion precipitating 
pituitary apoplexy. Acta Neurochir (Wien) 2001;143(3):303–6 [discussion: 306–307]. [PubMed: 
11460919] 

Lwin et al. Page 6

Surg Clin North Am. Author manuscript; available in PMC 2024 April 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



11. Fyrmpas G, Constantinidis J, Foroglou N, et al. Pituitary apoplexy following endoscopic sinus 
surgery. J Laryngol Otol 2010;124(6):677–9. [PubMed: 19930782] 

12. Mukhida K, Kolyvas G. Pituitary apoplexy following cardiac surgery. Can J Neurol Sci 
2007;34(3):390–3. [PubMed: 17803046] 

13. Mura P, Cossu AP, Musu M, et al. Pituitary apoplexy after laparoscopic surgery: a case report. Eur 
Rev Med Pharmacol Sci 2014;18(22):3524–7. [PubMed: 25491632] 

14. Goel V, Debnath UK, Singh J, et al. Pituitary apoplexy after joint arthroplasty. J Arthroplasty 
2009;24(5):826.e7–10.

15. Bailey P Pathological report of a case of acromegaly with special reference to the lesions in 
hypophysis cerebri and in the thyroid gland, and a case of hemorrhage into the pituitary. Phila Med 
J 1898;1:789–92.

16. Randeva HS, Schoebel J, Byrne J, et al. Classical pituitary apoplexy: clinical features, management 
and outcome. Clin Endocrinol (Oxf) 1999;51(2):181–8. [PubMed: 10468988] 

17. Singh TD, Valizadeh N, Meyer FB, et al. Management and outcomes of pituitary apoplexy. J 
Neurosurg 2015;122(6):1450–7. [PubMed: 25859804] 

18. Woo HJ, Hwang JH, Hwang SK, et al. Clinical outcome of cranial neuropathy in patients with 
pituitary apoplexy. J Korean Neurosurg Soc 2010;48(3):213–8. [PubMed: 21082047] 

19. Lubina A, Olchovsky D, Berezin M, et al. Management of pituitary apoplexy: clinical experience 
with 40 patients. Acta Neurochir (Wien) 2005;147(2):151–7 [discussion: 157]. [PubMed: 
15570437] 

20. Sibal L, Ball SG, Connolly V, et al. Pituitary apoplexy: a review of clinical presentation, 
management and outcome in 45 cases. Pituitary 2004;7(3):157–63. [PubMed: 16010459] 

21. Nawar RN, AbdelMannan D, Selman WR, et al. Pituitary tumor apoplexy: a review. J Intensive 
Care Med 2008;23(2):75–90. [PubMed: 18372348] 

22. Tariket S, Sut C, Hamzeh-Cognasse H, et al. Transfusion-related acute lung injury: transfusion, 
platelets and biological response modifiers. Expert Rev Hematol 2016;9(5):497–508. [PubMed: 
26855042] 

23. Dunbar NM. Current options for transfusion-related acute lung injury risk mitigation in platelet 
transfusions. Curr Opin Hematol 2015;22(6):554–8. [PubMed: 26390161] 

24. Blanc T, Cortes A, Goere D, et al. Hemorrhage after pancreaticoduodenectomy: when is surgery 
still indicated? Am J Surg 2007;194(1):3–9. [PubMed: 17560900] 

25. de Castro SM, Busch OR, Gouma DJ. Management of bleeding and leakage after pancreatic 
surgery. Best Pract Res Clin Gastroenterol 2004;18(5):847–64. [PubMed: 15494282] 

26. Gao F, Li J, Quan S, et al. Risk factors and treatment for hemorrhage after 
pancreaticoduodenectomy: a case series of 423 patients. Biomed Res Int 2016; 2016:2815693. 
[PubMed: 27975049] 

27. Feng J, Chen YL, Dong JH, et al. Post-pancreaticoduodenectomy hemorrhage: risk factors, 
managements and outcomes. Hepatobiliary Pancreat Dis Int 2014; 13(5):513–22. [PubMed: 
25308362] 

28. Rumstadt B, Schwab M, Korth P, et al. Hemorrhage after pancreatoduodenectomy. Ann Surg 
1998;227(2):236–41. [PubMed: 9488522] 

29. Brodsky JT, Turnbull AD. Arterial hemorrhage after pancreatoduodenectomy. The “sentinel bleed”. 
Arch Surg 1991;126(8):1037–40. [PubMed: 1863209] 

30. Chua AE, Ridley LJ. Diagnostic accuracy of CT angiography in acute gastrointestinal bleeding. J 
Med Imaging Radiat Oncol 2008;52(4):333–8. [PubMed: 18811756] 

31. Tien YW, Wu YM, Liu KL, et al. Angiography is indicated for every sentinel bleed after 
pancreaticoduodenectomy. Ann Surg Oncol 2008;15(7):1855–61. [PubMed: 18415651] 

32. Roulin D, Cerantola Y, Demartines N, et al. Systematic review of delayed postoperative 
hemorrhage after pancreatic resection. J Gastrointest Surg 2011;15(6): 1055–62. [PubMed: 
21267670] 

33. Dumitru R, Carbunaru A, Grasu M, et al. Pseudoaneurysm of the splenic artery - an uncommon 
cause of delayed hemorrhage after pancreaticoduodenectomy. Ann Hepatobiliary Pancreat Surg 
2016;20(4):204–10. [PubMed: 28261702] 

Lwin et al. Page 7

Surg Clin North Am. Author manuscript; available in PMC 2024 April 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



34. Assumpcao L, Cameron JL, Wolfgang CL, et al. Incidence and management of chyle leaks 
following pancreatic resection: a high volume single-center institutional experience. J Gastrointest 
Surg 2008;12(11):1915–23. [PubMed: 18685899] 

35. Kuboki S, Shimizu H, Yoshidome H, et al. Chylous ascites after hepatopancreatobiliary surgery. Br 
J Surg 2013;100(4):522–7. [PubMed: 23288577] 

36. Reid-Lombardo KM, Ramos-De la Medina A, Thomsen K, et al. Long-term anastomotic 
complications after pancreaticoduodenectomy for benign diseases. J Gastrointest Surg 
2007;11(12):1704–11. [PubMed: 17929105] 

37. House MG, Cameron JL, Schulick RD, et al. Incidence and outcome of biliary strictures 
after pancreaticoduodenectomy. Ann Surg 2006;243(5):571–6 [discussion: 576–578]. [PubMed: 
16632990] 

38. Prawdzik C, Belyaev O, Chromik AM, et al. Surgical revision of hepaticojejunostomy strictures 
after pancreatectomy. Langenbecks Arch Surg 2015;400(1): 67–75. [PubMed: 25277247] 

39. Butler JR, Rogers T, Eckart G, et al. Is antisecretory therapy after pancreatoduodenectomy 
necessary? Meta-analysis and contemporary practices of pancreatic surgeons. J Gastrointest Surg 
2015;19(4):604–12. [PubMed: 25691111] 

40. Nageswaran H, Belgaumkar A, Kumar R, et al. Acute afferent loop syndrome in the early 
postoperative period following pancreaticoduodenectomy. Ann R Coll Surg Engl 2015;97(5):349–
53. [PubMed: 26264085] 

41. Gaujoux S, Sauvanet A, Vullierme MP, et al. Ischemic complications after 
pancreaticoduodenectomy: incidence, prevention, and management. Ann Surg 2009;249(1):111–7. 
[PubMed: 19106685] 

42. Park CM, Chung JW, Kim HB, et al. Celiac axis stenosis: incidence and etiologies in asymptomatic 
individuals. Korean J Radiol 2001;2(1):8–13. [PubMed: 11752963] 

43. Thompson NW, Eckhauser FE, Talpos G, et al. Pancreaticoduodenectomy and celiac occlusive 
disease. Ann Surg 1981;193(4):399–406. [PubMed: 7011224] 

44. Song SY, Chung JW, Kwon JW, et al. Collateral pathways in patients with celiac axis stenosis: 
angiographic-spiral CT correlation. Radiographics 2002;22(4): 881–93. [PubMed: 12110717] 

45. Blomley MJ, Albrecht T, Williamson RC, et al. Three-dimensional spiral CT angiography 
in pancreatic surgical planning using non-tailored protocols: comparison with conventional 
angiography. Br J Radiol 1998;71(843):268–75. [PubMed: 9616235] 

46. Hasegawa K, Imamura H, Akahane M, et al. Endovascular stenting for celiac axis stenosis before 
pancreaticoduodenectomy. Surgery 2003;133(4):440–2. [PubMed: 12717363] 

Lwin et al. Page 8

Surg Clin North Am. Author manuscript; available in PMC 2024 April 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



KEY POINTS

• Pancreaticoduodenal resection is a complex procedure associated with several 

postoperative complications due to multivisceral and anastamoses.

• Nearly all complications are a direct result of the operation; others are due to 

the systemic impact of the procedure often on compromised patients even if 

the procedure was unremarkable.

• Three rare complications include babesiosis, pituitary apoplexy, and 

transfusion-related acute lung injury.
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