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    Chapter 38   
 Management of Symptomatic Pancreatic 
Pseudocyst                     

       Benjamin     D.     Ferguson     and     Vivek     N.     Prachand    

    Abstract     Management options for pancreatic pseudocyst are numerous and include 
endoscopic and surgical approaches. Much debate exists regarding which of these 
approaches is superior and when each is most appropriate. While endoscopy offers 
less post-procedural pain, shorter length of stay, and fewer complications, laparo-
scopic surgical approaches are more suitable for pseudocysts whose locations or 
other characteristics present signifi cant technical challenge or are otherwise uname-
nable to endoscopic drainage. Endoscopic management should be attempted when 
technically feasible, and a laparoscopic approach should be employed when endo-
scopic drainage would be technically diffi cult or in symptom recurrence following 
initial endoscopic management.  

  Keywords     Pancreatic pseudocyst   •   Laparoscopy   •   Endoscopy   •   Cystgastrostomy  

      Introduction 

 Pancreatic pseudocysts are collections of pancreatic fl uid and necrotic tissue sur-
rounded by a non-epithelial perimeter persisting for greater than 6 weeks and aris-
ing following pancreatitis or trauma. Although usually asymptomatic, pseudocysts 
can cause symptoms by mass effect (abdominal or back  pain  , obstructive symp-
toms, or  jaundice  ), infection, or hemorrhage. Though spontaneous resolution is 
typical, serious complications, such as rupture, infection, bleeding, or obstruction, 
can occur. Management options can be broadly classifi ed as surgical or  endoscopic  . 
Within the surgical domain,  laparoscopy   has emerged as a safe and effective method 
for  management   of  pancreatic pseudocyst  s and typically is associated with less 
postoperative pain, shorter length of stay, and non-inferior success rates compared 
to  open   surgical management. Endoscopic approaches offer even less pain, 
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procedural invasiveness, and hospital length of stay, but may require more than one 
treatment to achieve pseudocyst resolution. As a result, there is signifi cant contro-
versy and uncertainty regarding optimal management of pancreatic pseudocyst. 

 Several  laparoscopic   surgical techniques have been described. The most com-
mon among these include pseudocystgastrostomy via anterior (intraluminal) or pos-
terior (extraluminal) approaches, pseudocystduodenostomy, and Roux-en-Y 
pseudocystjejeunostomy. Likewise, several  endoscopic   options have been described, 
including the use of  ultrasound   or fl uoroscopic guidance for pseudocyst localiza-
tion, plastic vs. metal stent use, single vs. multiple stent placement, and concomitant 
 ERCP   to identify need for and facilitate pancreatic duct (PD) stent placement. For 
the purpose of this review, studies involving any combination of these techniques 
have been considered collectively as either laparoscopic or endoscopic  management   
techniques, respectively.  

    Search Strategy 

 A Medline search was performed in PubMed using the following search strings 
based on  PICO   elements (Table  38.1 ): “pancreatic AND pseudocyst AND ( laparo-
scopic   OR  laparoscopy   OR  endoscopic   OR  endoscopy  )”. The search was limited to 
studies on human subjects written in the English language since 2000. All results 
were read and reviewed, and irrelevant results were excluded from the analysis. 
Single-case reports, systematic and other reviews, and editorials and commentaries 
were also excluded.

       Results 

 There is a paucity of prospective  clinical trials   comparing surgical and  endoscopic   
 management   of  pancreatic pseudocyst  s. No studies have directly compared  laparo-
scopic   management to  endoscopy  , and there is substantial heterogeneity in the tech-
niques and adjuncts used in the series that are available. Furthermore, numerous 
series include both pseudocysts and necrotic fl uid collections, further complicating 
the interpretation of their  outcomes   given the reduced effi cacy of endoscopic 

   Table 38.1     PICO   table for  management   of symptomatic  pancreatic pseudocyst     

 P (Patients)  I (Intervention) 
 C (Comparator 
group)  O (Outcomes measured) 

 Patients with 
symptomatic 
 pancreatic pseudocyst   
undergoing curative 
 management   

 Laparoscopic 
 operative 
management   

 Endoscopic 
 management   

 Resolution of symptoms, 
complications, recurrence, need 
for additional or more invasive 
 management   
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management of walled-off necrotic fl uid collections. Finally, much of the literature 
represents experience of a single surgeon or endoscopist or within a single institu-
tion, limiting their generalizability and comparative usefulness. 

    Surgical Versus Endoscopic Management 

 In a prospective randomized clinical trial involving 40 patients at a single institution 
with symptomatic  pancreatic pseudocyst  s, Varadarajulu et al. compared  open   surgi-
cal and  endoscopic    management  . Twenty patients underwent either  ultrasound  - and 
fl uoroscopic-guided  cystgastrostomy   with stoma balloon dilation and placement of 
two plastic stents immediately followed by  ERCP   and PD stent placement if PD 
leak was identifi ed or open surgical cystgastrostomy by a single surgeon via an 
upper midline laparotomy and an anterior (intraluminal) gastric approach using an 
endovascular stapler to create a 6-cm communication. Successful treatment was 
noted in 95 % (19/20) of patients undergoing endoscopic management and in 100 % 
(20/20) of patients undergoing surgical management, although one surgical patient 
developed a recurrent pseudocyst with ongoing alcohol use. There were no compli-
cations in the  endoscopy   group, while one wound infection and one upper GI bleed 
occurred in the surgical group, the latter of which required endoscopic cauterization 
at the anastomosis. Another patient had a surgical feeding tube placed for persistent 
intolerance of oral intake, and another developed a pancreatic duct  stricture   at the 
tail requiring  distal pancreatectomy   after attempted stent placement via 
ERCP. Overall, there were no signifi cant differences between arms in success rates, 
complications, or need for further interventions with or without crossover. However, 
hospital length of stay was signifi cantly shorter in the endoscopic group (2 days 
versus 6 days), and overall treatment cost per patient was signifi cantly lower in the 
endoscopic group. The utility of the study was limited by its small sample size and 
its inclusion of data generated by only one surgeon and two endoscopists at a single 
institution [ 1 ]. 

 Melman et al. performed a retrospective review of a series of 83 patients who had 
undergone  endoscopic  ,  laparoscopic  , or  open    cystgastrostomy   over the prior 8 years 
at a single institution. Primary success, defi ned as resolution of symptoms or pseu-
docysts following the initial intervention, was more common in patients with lapa-
roscopic and open surgical  management   compared to endoscopic management 
(87.5 %, 81.2 %, and 51.1 %, respectively; p < 0.01). However, overall success, 
defi ned as resolution of symptoms or pseudocysts at last patient follow-up regard-
less of number of attempts of or techniques for intervention, was not signifi cantly 
different between laparoscopic, open, and endoscopic groups (93.8 %, 90.9 %, and 
84.6 %, respectively; p > 0.05). One patient in the laparoscopic group had recurrent 
symptomatic pseudocyst and underwent successful endoscopic management. One 
patient in the open group had recurrent pancreatitis and underwent necrosectomy, 
and another who had a residual pseudocyst was managed with  percutaneous   
  drainage  . In the endoscopic group, 13 initial failures were managed via open 

38 Management of Symptomatic Pancreatic Pseudocyst



424

 surgical management, and 3 had percutaneous drainage. Six initial failures were 
successfully managed with repeat endoscopic procedures; the overall success rate 
among endoscopic patients who did not require subsequent surgical or percutaneous 
procedures was 64.4 % (29/45). Surgical complications in the laparoscopic group 
were encountered in 25 % (4/16) of patients and included two upper gastrointestinal 
hemorrhages, one of which required endoscopic management. Among open surgical 
patients, complications occurred in 22.7 % (5/22) and included one patient who 
developed a wound infection, two patients with incisional hernias, and one patient 
who developed multi-system organ failure and prolonged respiratory failure requir-
ing tracheostomy. Complications in the endoscopic group occurred in 15.6 % (7/45) 
of patients and included three patients who needed urgent laparotomy for unspeci-
fi ed reasons, two with gastric perforation, one with cystgastrostomy unable to be 
managed endoscopically, and one with upper gastrointestinal hemorrhage who was 
managed conservatively. The complication rates did not differ signifi cantly between 
groups (p = 0.6448). However, crossover rates from endoscopic to any surgical man-
agement and from laparoscopic or open surgical to endoscopic management for 
either treatment failure or management of complications was signifi cantly higher in 
the initial endoscopic group (15.6 % versus 2.6 %, p = 0.0475). Interpretation of 
these results is made complicated by the inclusion of debris-containing fl uid collec-
tions (suggestive of walled-off necrosis, which has lower rate of successful endo-
scopic treatment) and the lack of clarifi cation as to the conduct of interventions (i.e. 
PD stent placement) when PD leak was identifi ed. This study was further limited by 
inclusion of patients within a single institution and bias associated with non- 
randomized patient groups [ 2 ]. 

 Nealon et al. retrospectively reviewed 79 patients over a 10-year period at a sin-
gle institution who developed complications after initial  endoscopic   and/or  percuta-
neous    management   of  pancreatic pseudocyst  s and compared  outcomes   and 
characteristics of this cohort with those of 100 consecutive patients who underwent 
initial  open    operative management  . Additionally, pancreatic ductal anatomy and the 
relationship of the pseudocyst to the rest of the pancreas were assessed and classifi ed 
in all patients using  ERCP   or MRCP. There were no statistical differences in disease 
severity, pseudocyst size or location, or anatomic relationship of the pseudocyst to 
the main pancreatic duct between patients undergoing initial endoscopic and/or per-
cutaneous management versus operative management. Treatment failure was noted 
in 83.5 % (66/79) patients undergoing endoscopic and/or percutaneous manage-
ment; all 66 patients required subsequent open operative management. Of these, 
two-thirds were noted to have pancreatic duct disruption and had not had PD stent 
placement prior to referral for operative management. Sepsis eventually occurred in 
91.1 % (72/79) of patients with initial endoscopic and/or percutaneous management. 
The most common operative technique in patients with initial failed therapy was 
open cystjejunostomy (47/66, 71.2 %). There were no mortalities or need for reop-
eration among this group. While the rate of patients requiring ICU admission, ICU 
admissions per patient, episodes of sepsis, complications related to bleeding or renal 
failure, need for mechanical ventilation, and persistent  pancreatic fi stula   were sig-
nifi cantly lower among patients with initial operative management compared to 
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those with initial endoscopic and/or percutaneous management (p < 0.05), these 
results must be interpreted with caution as the non-operatively managed patients 
included in this study only included those who were initially unsuccessful or devel-
oped complications, and included  percutaneous drainage   as a treatment modality, 
which is not currently accepted as a defi nitive treatment modality. Finally, details 
regarding the specifi c non-operative approaches used are not provided [ 3 ].  

    Laparoscopic Management 

 We identifi ed six retrospective reports of case series primarily involving  laparo-
scopic    management   of  pancreatic pseudocyst  s. Overall, treatment success was 
noted in 83–100 % of patients, with complications occurring in 0–27 %. The recur-
rence rates were 0–20 %, and 0–20 % of patients required operative or other proce-
dural management following the initial operative therapy. 

 In the largest case series by Palanivelu et al., which included 106 patients who 
underwent  laparoscopic    management  , the treatment success rate was 100 %. 
Complications occurred in 6.6 % of patients, and recurrence was noted in 0.9 %, 
while the need for further surgical or other management was noted in 1.9 %. 
Laparoscopic  cystgastrostomy   was the most common procedure, accounting for 
83.4 % of the cases in this series [ 4 ]. 

 No other case series involving primarily  laparoscopic   patients included more 
than 17 patients, limiting the signifi cance of their conclusions. However, a summary 
of the fi ndings from these smaller studies is presented in Table  38.2 .

       Endoscopic Management 

 We identifi ed 11 retrospective reports of case series primarily involving  endoscopic   
 management   of  pancreatic pseudocyst  s. Overall, treatment success was noted in 
75–100 % of patients, with complications occurring in 0–26 %. The recurrence 
rates were 0–16 %, and 0–28 % of patients required additional  operative manage-
ment   following the initial endoscopic therapy. 

 The largest case series involving primarily  endoscopic    management   was reported 
by Weckman et al. Among 165 patients who underwent endoscopic therapy and 
completed follow-up, treatment success (i.e. those with no or only mild pancreatic 
symptoms) was noted in 75.2 %. The 170 patients examined in this study underwent 
a total of 380 endoscopic procedures; complications occurred in 10.0 % of these. 
Recurrence was noted in 5.6 % of patients, and 13.9 % of patients initially managed 
endoscopically subsequently underwent a surgical procedure in their course of 
treatment [ 10 ]. 

 In another series, Varadarajulu et al. compiled  outcomes   of patients treated for 
 pancreatic pseudocyst  s, abscesses, or necrosis. In 154 patients undergoing  endo-
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scopic    management   for pancreatic pseudocysts or abscesses, successful treatment was 
achieved in 93.5 %. Complications and recurrence were noted in 5.2 % and 5.0 %, 
respectively, of patients undergoing endoscopic therapy for pseudocyst, abscess, or 
necrosis. Operative management was required in 13.3 % of treated patients [ 11 ]. 

 These and several smaller studies, none including more than 60 patients, are 
summarized in Table  38.3 .

        Recommendations Based on the Data 

     1.    For patients with favorable size and location of pseudocyst (with respect to the 
stomach and/or duodenum) and favorable pancreatic duct anatomy,  endoscopic   
 management   is recommended (evidence quality moderate, moderate 
recommendation).   

   2.    Evaluation of pancreatic ductal anatomy for identifi cation of associated pancre-
atic duct disruption or  stricture   and the presence of communication between the 
duct and pseudocyst should be performed. If disruption or stricture is identifi ed, 
particularly in the setting of communication with the pseudocyst, placement of a 
pancreatic duct stent to bridge the disruption/stricture may increase the likeli-
hood of successful  endoscopic    management   (evidence quality moderate, moder-
ate recommendation).   

   3.    If “disconnected duct” syndrome is identifi ed,  laparoscopic   drainage may be 
preferable to  endoscopic    management   as the latter may require pseudocyst stent 
placement of indeterminate length with attendant increased risks of stent migra-
tion and associated complications (evidence quality weak, recommendation 
weak).   

   4.    For patients in whom  endoscopic   pseudocyst drainage would be technically 
challenging or has already been attempted with procedural failure or symptom 
recurrence related to unanticipated presence of necrotic debris, surgical  manage-
ment   is recommended (evidence quality moderate, moderate recommendation).   

   5.    Laparoscopic approaches should be attempted during surgical drainage proce-
dures when technically feasible and commensurate with the profi ciency of the 
surgeon (evidence quality moderate, moderate recommendation).      

    A Personal View of the Data 

 Numerous  minimally invasive   techniques exist in the  management   of  pancreatic 
pseudocyst  . Defi nitive algorithms are lacking due to inconsistent application of 
appropriate pancreatic fl uid collection terminology (2013 revised Atlanta classifi ca-
tion) and variability of local expertise in both  endoscopic   and  laparoscopic   tech-
niques. Endoscopic management appears to result in shorter length of stay and 
fewer complications, though at the cost of more frequent interventions. Laparoscopic 
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management as fi rst-line therapy may be more successful in resolution of symptoms 
and reducing the need for additional procedural intervention, though length of stay 
is longer and complications can be more serious. The fi rst important clinical clarifi -
cation is whether the pancreatic fl uid collection (PFC), typically seen initially on 
computerized tomography ( CT  ) imaging, represents a pseudocyst or walled-off 
 pancreatic necrosis  . The presence of solid debris may reduce the effi cacy and 
increase the risk of adverse  outcomes   of standard endoscopic pseudocystgastros-
tomy and may favor the use of a laparoscopic approach given the more thorough 
concomitant debridement that can be performed. Because computerized tomogra-
phy (CT) cannot reliably identify the presence of solid (necrotic) debris within a 
PFC, EUS or MRI/MRCP can be invaluable during the formulation of the treatment 
plan. These modalities also offer an opportunity to differentiate the PFC from fea-
tures consistent with pancreatic cystic neoplasm. The second important anatomic 
clarifi cation required in the formulation of a treatment plan is assessment of the PD 
anatomy and its relationship to the pseudocyst, with appropriate PD stent placement 
to enhance the likelihood of success with endoscopic pseudocystgastrostomy. 
Alternatively, if “disconnected duct” with a viable pancreatic tail remnant is identi-
fi ed, laparoscopic drainage or even distal pancreatic  resection   may be more 
appropriate. 

 Given the complexity and range of the available treatment modalities and the 
relative infrequency and clinical heterogeneity of patients presenting with  pancre-
atic pseudocyst  s, a multidisciplinary approach to treatment plan formulation involv-
ing surgeons, endoscopists, and other interventionalists should be an integral part of 
the  management   of patients with pancreatic pseudocyst. On the whole, given the 
presence of appropriate local expertise and anatomic features,  endoscopic   approach 
should be given strong consideration as fi rst-line treatment, but may require several 
interventions before resolution is complete. Laparoscopic management may be a 
more defi nitive approach, particularly in the setting of disconnected duct syndrome, 
but is associated with greater  morbidity  , and requires that the patient be able to 
undergo general anesthesia.     
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