
ALERT 

(2/8/14): The STERIS System 1E (SS1E) liquid chemical sterilant 
processing system has become available for reuseable processing heat-
sensitive devices and their accessories that cannot be processed using 
thermal methods (Page 8).  

Additionally, new evidence indicates properly processed cystoscopes can 
now be stored 7-10 days before reprocessing is necessary (Page 9).

New References:

Rutala WA and Weber DJ.  New developments in reprocessing 
semicritical items.  Am J Infec Control 2013:41:S60-S66.

Multisociety guideline on reprocessing flexible gastrointestinal 
endoscopes: 20911.  Gastrointestinal Endoscopy 2011:73(6): 1075-84.

Edits made to the original white paper in 2014 are noted in italics.
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Introduction  
 
Understanding best practices in perioperative care is critical for quality of care for our urologic 
patients. In the third part of this white paper series, we provide a summary of key elements to 
optimize postoperative care in adult urologic surgery. Optimal postoperative care includes 
minimizing postoperative complications, optimizing postoperative recovery and improving 
patients’ postsurgical outcomes. The assembled white paper multidisciplinary writing team 
includes experts in a number of different areas (urologists, nurses, anesthesiologists) to address 
a comprehensive set of topics that urologic providers face when caring for postoperative 
patients. 
 
The importance of improving postoperative care has grown out of the Enhanced Recovery after 
Surgery (ERAS) movement, which emphasizes the importance of standardizing elements of 
postoperative care. Lessons learned from ERAS protocols suggest that compiling and using the 
best evidence-based medicine can improve the surgical outcomes of our patients. However, 
assembling these resources is challenging, and we recognized a distinct need from our 
membership to compile a single, concise resource that provides this information in one place.  
Postoperative considerations include a number of relevant topics, which will be reviewed and 
synthesized to create a standard set of recommendations for optimal care. Herein, we present 
our recommendations for optimizing postoperative outcomes in adult patients by addressing 
three broad topics: 
 

1) In-hospital considerations  
2) Transition/discharge 
3) Follow-up and surveillance 

 

 
Part 1: In-hospital Postoperative Considerations 
 
Checklists  
 
Checklists have been instrumental in safety culture in the military and aviation industries.1 By 
eliminating obvious errors of omission, checklists can also be useful in healthcare delivery and 
surgical care.2,3 Several surgical checklists exist that largely focus on preoperative and 
intraoperative care, which are covered in our compendium white papers of the same topics. 
The most commonly used surgical checklist is the World Health Organization (WHO) Surgical 
Checklist, which consists of 19 items focused primarily on the preoperative and intraoperative 
states.4 The WHO Surgical Checklist can be particularly helpful in navigating the transition from 
the operating room (OR) to the post-anesthesia care unit (PACU), as described in this 
documents’ section on transfer of care below. A systematic review identified that 
implementation of this checklist improved patient outcomes postoperatively. Checklists that 
can be implemented postoperatively are less common but can equally impact postoperative 
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outcomes. Despite resistance by some physicians that checklists, standards, and guidelines 
erode physician autonomy, these same documents contribute to consistent application of 
clinical science.5 Furthermore, checklists can be instrumental in correctly assigning diagnosis 
and procedure codes, which assist with accurate case attribution, reimbursement, and quality 
improvement. An important checklist which features several “forms” that span the 
preoperative to postoperative states is the SURgical PAtient Safety System (SURPASS) checklist.6,7 
Postoperative Checklist D covers transfer from the recovery room to the ward, suggesting that 
the anesthesiologist provides instructions to the ward physician in several areas including the 
following: 
 

 Medication (including pain medication) 

 Infusion fluids 

 Oxygenation 

 Postoperative checks (including laboratory checks) 

 Wound care 

 Diet 

 Special circumstances 
 

Postoperative Checklist E includes a comprehensive list of tasks to be completed by the surgeon 
(and supported by the nurse) before discharge (more specifically covered in the section 
Discharge Planning): 
 

 Discussion of pathology results (when applicable) 

 Instructions concerning wound care 

 Instructions concerning diet 

 Instructions concerning drains and feeding tubes 

 Instructions concerning anticoagulants 

 Medication list checked and signed (and compared to medication at admission) 

 Outpatient clinic appointment surgeon/other specialties made 

 Discharge letter to primary care physician (PCP) (and/or hospital, rehab center, nursing 
home if transfer occurs) 

 
Implementing comprehensive checklists can assist the team in providing consistent and 
evidence-based care, particularly in settings in which members of the team may alternate. 
 
Transition from Anesthesia to Surgical Team 
 
Handoffs 
Successful completion of a surgical procedure marks the beginning of the crucial and dynamic 
recovery period for the surgical patient. After departure from the OR or procedural suite, the 
patient is transferred to the PACU or directly to an intensive care unit (ICU). There, critical 
information regarding the patient’s condition, intraoperative events, and anticipatory guidance 
for postoperative care are transmitted from the intraoperative team to the postoperative care 

https://www.surpass-checklist.nl/index_en.html
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providers, including a nurse and, in some circumstances, critical care or post-anesthesia care 
clinicians. The postoperative handoff is complex and critical; one study of OR to ICU handoff 
identified 37 individual steps in the handoff process, with 81 potential process failures including 
22 deemed to be “critical.”8 
 
Evidence-based practice for postoperative transition of care includes use of both content 
checklists and standardized processes for information transfer.9 The handoff process should not 
begin until the patient is monitored and stable. Multitasking by healthcare personnel during 
postoperative handoff, where equipment and information are transferred simultaneously, is 
common and may contribute to errors or omissions.10 To reduce multitasking-associated errors, 
a standard handoff process may be designed to include a “hard stop” or “sterile cockpit” 
technique with an agreed-upon and verbalized start and end to the formal handoff as well as 
expectations that activities and conversation will be limited to the transfer of handoff 
information.11 (Figure 1)  
 
Use of a standardized, team-based handoff from the OR to postoperative setting is associated 
with fewer errors, improved quality of communication, and, in some studies, a decrease in 
preventable postoperative complications and improvement in short-term outcomes.12-17 
Postoperative use of formal structured handoff is associated with minimal, if any, increase in 
handoff duration.11,14,16,17 Implementation in both the PACU and ICU settings is consistently 
viewed favorably by participants.11,14,17,18 Although associated with a significant initial training 
investment of staff time for training, Weinger et al. demonstrated that multimodal handoff 
implementation, including use of simulation during training, improved the acceptability of 
postoperative handoffs even among clinicians and nurses who did not directly participate in 
training.15 Importantly, this effect persisted for several years after the initial implementation. 
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Figure 1. Operating Room (OR) to Post-Anesthesia Recovery Unit (PACU) Handoff Process 

Chart* 

 

*Permission for use granted by Dr. Megan Anders, 2015. 

 

Level of Care Planning and Decision Making 

Postoperative Cardiac Monitoring 
For patients who remain in the hospital after surgery, the surgical care team must recognize 
indications for postoperative monitoring, including continuous cardiac monitoring (CCM) or 
continuous pulse oximetry. Some hospitals have limited capacity to provide monitoring from a 
remote station via wireless telemetry devices, allowing patients to undergo monitoring from 
any routine level of care, whereas other hospitals provide CCM or continuous pulse oximetry 
only in intermediate-care or other geographically-restricted settings. Other hospitals may not 
provide equipment or personnel trained to monitor patients continuously outside of the 
intensive-care setting.  
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Broadly, rationale for CCM in postoperative patients includes immediate recognition of lethal 
arrhythmias and cardiac arrest (facilitating early defibrillation), early recognition of 
deteriorating conditions, and diagnosis and management of non-life-threatening arrhythmias. 
Large, high-quality studies on the safety and efficacy of CCM are lacking, though a retrospective 
study of in-hospital cardiac arrests shows improved survival to hospital discharge for patients 
on telemetry monitoring at the time of arrest.19 Potential negative consequences of CCM 
include alarm fatigue and cost for specialized equipment, requirement for trained personnel to 
monitor and respond to alarms, and costs of additional studies indicated by incidental findings. 
In practice, CCM is frequently ordered outside of accepted guidelines, with an average 
estimated cost of $86 per day.20  
 
The American Heart Association’s (AHA) scientific statements on practice standards for 
electrocardiographic monitoring in hospital settings describe indications for CCM in the 
diagnosis of arrhythmias, myocardial ischemia, and QT interval prolongation. Arrhythmia 
monitoring is computerized, automatic, and widely used.21,22 Ischemia surveillance can be 
computerized, offering the ability to detect “silent ischemia” in the postoperative patient but 
may be the source of frequent false alarms and is underutilized.23 QT interval monitoring is 
important in select clinical scenarios due to the association between QT prolongation and the 
life-threatening arrhythmia torsade de pointes. Measurement of the QT interval is indicated in 
scenarios such as the initiation or titration of medications associated with QT prolongation in 
patients with known history of prolonged QT interval, multiple QT prolonging medications, or 
other risk factors for torsade de pointes. (Table 1)  
 
Table 1: Examples of Common Postoperative Medications with Risk of QT Prolongation and 
Torsade de Pointes* 

Drug class Common examples 

Antiemetics Ondansetron, droperidol 

Antimicrobials Levofloxacin, moxifloxacin, fluconazole, azithromycin 

Antidepressants Citalopram, escitalopram 

Antipsychotics Haloperidol 

Opiate Methadone 

*Adapted from Credible Meds24 
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The 2017 update to the AHA guidelines states that CCM for arrhythmia monitoring is not 
generally indicated among asymptomatic patients after non-cardiac surgery, including those 
with chronic, rate-controlled atrial fibrillation.22 Arrhythmia monitoring should be used in 
patients with moderate to severe imbalances of potassium or magnesium and in patients with 
postoperative anginal equivalent symptoms, acute heart failure symptoms, and symptomatic 
rhythm changes. Monitoring should continue uninterrupted for 24-28 hours (or until “ruled-
out” by biomarkers) in patients with early-phase acute coronary syndrome, including workup 
conducted after transient intra- or postoperative ST segment changes. 
 
Postoperative Respiratory Monitoring 
Postoperative respiratory depression is a significant source of postoperative morbidity and 
mortality, ranging from transient hypoxemia to severe ventilatory impairment leading to brain 
damage or death.25,26 Significant, often prolonged episodes of hypoxemia are common in 
hospitalized patients in the 48 hours after surgery and are frequently undetected by routine 
nursing assessments.25,27 Risk factors for postoperative respiratory complications are related to 
patient, surgical, and anesthetic factors including: advanced age, female sex, presence of 
obstructive sleep apnea (OSA), pre-existing cardiopulmonary disease, obesity, duration and site 
of surgery, blood loss, colloid resuscitation, intraoperative tidal volume, opioid dependence, 
recurrent PACU respiratory events, use of patient-controlled analgesia, concomitant use of 
opioids and sedative medications, and mismatched pain and sedation scores (e.g. high pain and 
high sedation score at the same time).28-31 Patients who experience desaturation to less than 89 
percent or require prolonged (>60 minutes) oxygen therapy in the PACU have a higher risk of 
postoperative reintubation and may warrant special consideration, including postoperative 
admission to a monitored bed.32 
 
The presence of OSA is an important risk factor for postoperative respiratory complications, 
particularly in patients receiving opioid therapy.33-35 The 2014 American Society of 
Anesthesiologists Practice Guidelines for the Perioperative Management of Patients with 
Obstructive Sleep Apnea recommend continuous pulse oximetry monitoring for hospitalized 
postoperative patients “who are at increased risk of respiratory compromise from OSA.” To 
establish that a patient is no longer at risk for respiratory depression, prolonged observation of 
the patient while breathing room air in an unstimulated environment, preferably while 
sleeping, is recommended.35 Non-invasive positive pressure ventilation should be considered if 
severe or frequent airway obstruction or hypoxemia occurs. The once popular STOP-BANG 
(Snore loudly, Tired, Observed to stop breathing during sleep, High blood pressure, Body Mass 
Index more than 35kg, Over 50 years of age, Neck circumference greater than 16 inches, and 
Male gender) OSA screening tool is no longer considered to be predictive of postoperative 
respiratory depression and apnea,36,37 suggesting the need for broad and/or individualized 
monitoring strategies. Institutionally-developed clinical algorithms34 may be useful for 
integrating information about the patient’s disease status, perioperative risk factors, and PACU 
course to guide decisions about postoperative monitoring.34  
 
Multiple respiratory monitoring modalities are commercially available, including pulse 
oximetery, continuous capnography, and respiratory volume monitoring; these are the subject 
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of active clinical investigation without widely accepted indications at this time.38,39 While the 
2014 Cochrane Database systematic review concluded that postoperative pulse oximetry was 
of “questionable value” related to outcomes, more recent studies suggest that continuous 
respiratory monitoring may reduce need for rescue and transfer to ICU.39-42  
 

Table 2: Common Indications for Postoperative Monitoring 

Chronic, rate-controlled atrial fibrillation No cardiac monitoring 

Moderate to severe imbalances of potassium 
or magnesium 

CCM 

Postoperative anginal equivalent symptoms, 
acute heart failure symptoms 

CCM 

Symptomatic rhythm changes CCM 

Acute coronary syndrome, including transient 
intra- or postoperative ST segment changes 

CCM for 24-48 hours or until “ruled-out” for 
acute coronary syndrome by biomarkers 

Initiation or titration of medications 
associated with QT prolongation in patients 
with risk factors for torsade de pointes 

QT interval monitoring 

Known severe OSA Monitored bed including continuous pulse 
oximetry 

Known or suspected OSA with risk factors for 
postoperative respiratory complications 
(including recurrent PACU respiratory events 
or pain sedation mismatch with concurrent 
high pain and high sedation scores) 

Monitored bed including continuous pulse 
oximetry 

 

 
Enhanced Recovery after Surgery  
 
ERAS protocols are evidence-based, multimodal pathways aimed at optimizing the 
perioperative care for patients undergoing complex surgery. These protocols were first 
introduced in colorectal surgery but have now expanded to other surgical disciplines, notably to 
patients undergoing radical cystectomy. A growing body of evidence has demonstrated the 
benefits of these protocols on clinical outcomes, including reduction in time to bowel function, 
complication rates, and, most significantly, reduction in length of hospital stay. ERAS principles 
have now been adopted by most surgical disciplines.43,44 Although the term ERAS refers to 
management of the patient postoperatively, the concepts of enhanced recovery have 
implications for each aspect of the patient’s surgical journey, starting with preoperative 
counseling, which are covered in other sections of this white paper series. Herein, the focus will 
be on interventions that enhance the patient’s recovery following surgery. 
 
Minimally invasive procedures including laparoscopy and robotic surgery have resulted in 
decreased operative blood loss, postoperative pain and length of hospitalization for radical 
prostatectomy in general.45,46 Similarly, laparoscopic and robotic renal surgery techniques have 
greatly reduced the morbidity of these surgeries compared to their open counterpart.47 



8 
 

However, the benefits of minimally invasive approaches are less well defined in terms of 
postoperative complications and hospital length of stay (LOS) with complex procedures such as 
radical cystectomy and urinary diversion.48 The main reason for prolonged LOS after cystectomy 
remains gastrointestinal (GI) morbidity, mostly paralytic ileus. It is within the framework of such 
procedures that ERAS protocols can contribute most in terms of postoperative recovery.  

 
Enhanced recovery protocols (ERPs) were first established in the 1990s after recognition of 
significant variation in clinical outcomes for procedures among European centers. Early ERPs 
were conceptualized and implemented in the late 1990s for patients undergoing colorectal 
surgeries.49 An ERAS study group subsequently formed in 2001 to evaluate perioperative care 
and implement evidence-based protocols.50 An official society has now been formed 
(www.erassociety.org)51 with established specialty-specific guidelines for perioperative care of 
complex surgical patients. Implementation of such guidelines throughout some specialties has 
been fairly slow, particularly within community practices where dogma prevails. Many of the 
ERAS principles, such as avoidance of nasogastric tubes (NGTs) and bowel preparations for 
patients undergoing bowel resection, are in direct contradiction to philosophies of patient care 
passed down for several generations. In the era of evidence-based medicine, one can find 
objective data available across numerous surgical disciplines demonstrating improved 
outcomes with ERAS protocols. Although many of the ERAS principles are applicable to 
prostate, kidney, and other retroperitoneal surgeries, the protocols have mostly focused on 
patients undergoing radical cystectomy and urinary diversion given the procedural complexity 
with its associated morbidity. This section will, therefore, focus mostly on enhanced recovery 
following radical cystectomy although the principles can be applied to other complex surgical 
procedures in urology. 
 
Radical cystectomy with urinary diversion has historically been associated with prolonged 
hospital stays of up to two to three weeks.44 As with most advances in medicine, progress has 
been incremental with application of principles established from other surgical disciplines. 
Shafii et al. performed a retrospective analysis of 86 patients undergoing cystectomy and ileal 
conduit with or without antimicrobial or mechanical bowel preparation. They found no 
significant differences in rates of wound infection, fistula, bowel anastomotic leaks, sepsis, or 
mortality. There was a lower incidence of ileus and shorter hospital stay in the no bowel 
preparation group.52 Inman et al. published a retrospective evaluation of 420 patients 
undergoing radical cystectomy and urinary diversion in 2003. An NGT was placed at the 
discretion of the surgeon. They found that patients without an NGT had significantly shorter 
times to first flatus and significantly shorter durations of hospitalization with no increased risk 
of ileus, bowel obstruction, wound dehiscence, anastomotic leak, or aspiration pneumonia.53 

Soon “collaborative care pathways” were developed that demonstrated early NGT removal and 
metoclopramide injection would speed bowel function return and shorten hospital stay.54 

“Fast-track” protocols were initially developed with the aim of reducing the stress response and 
time to recovery following surgery.55 Pruthi et al. were among the first to report outcomes of 
patients undergoing radical cystectomy using a “perioperative care plan” that included limited 
outpatient bowel preparation with sodium phosphate solution and additional formalized 
patient education, which included a discussion of the importance of early ambulation and 

http://www.erassociety.org/
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pulmonary exercises. Operative modifications included smaller incisions, initial preperitoneal 
dissection, and the use of surgical stapling devices. Postoperatively, the NGT was removed 
early, an oral diet was instituted earlier, and use of non-narcotic analgesics with prokinetic 
agents were used routinely. This led to a significant decrease in hospital LOS to 5.1 days.56 In 
2008, Arumainayagam et al. reported on an ERP that they had initiated at their institution in 
2005. In this case-control study of 112 patients (56 each arm), the authors showed a four-day 
decrease in hospital stay with ERP (13 versus 17 days, P < 0.001). The key changes in the ERP 
group included no bowel preparation, early enteral feeding and mobilization, and epidural pain 
control. Early readmission rates were five percent in ERP versus nine percent in the control 
group.57 Pruthi et al. reported an update on their experience with 362 consecutive patients 
using the “Fast-track” program at their institution, which included sodium phosphate or 
magnesium citrate for bowel preparation, no use of postoperative NGT, routine 
metoclopramide use, chewing-gum starting postoperative day one and non-narcotic analgesics. 
Eighty percent of patients were discharged home by postoperative day four or five with a 12 
percent readmission rate.58 
 
Evidence-based Components of ERAS in Urologic Surgery 
Despite the plethora of literature citing the benefits of ERPs, there are a limited number of 
prospective trials evaluating these protocols in urologic surgery. Di Rollo et al. published a 
systematic review of these protocols and found a total of six studies that met the inclusion 
criteria (case control, cohort or randomized controlled trials) of which only three were 
published. However, all six studies, which included renal surgery (open or robotic partial 
nephrectomy, transperitoneal, or laparoscopic total nephrectomy) and radical cystectomy, 
showed a reduction in hospital stay without an increase in complication rate.59 Given the 
differing ERAS protocols and variable implementation of protocols among centers, it has been 
difficult to document the incremental benefit of each component. Several components, which 
aimed to minimize GI complications and morbidity, however, have been studied individually, 
including early NGT removal, use of chewing gum, limitation of opioid pain medications, and 
most notably the use of alvimopan, an oral peripherally acting μ-opioid receptor antagonist. 
Alvimopan has limited ability to cross the blood–brain barrier to bind the μ-opioid receptors of 
the central nervous system, thereby avoiding the desired analgesic effects of opioids without 
affecting the intended blocking of μ-opioid receptors in the GI tract. One of the most important 
factors that allow early feeding and reduce ileus is minimizing use of opioids for postoperative 
pain control. A number of different methods for pain control are covered extensively in this 
paper’s section on postoperative analgesia. Several randomized trials have shown the benefit of 
alvimopan in promoting a quicker GI recovery and shorter LOS in patients undergoing colorectal 
surgery. A multicenter double-blind placebo-controlled trial randomized patients undergoing 
radical cystectomy to alvimopan versus placebo. The use of alvimopan was associated with 
quicker GI recovery (5.5 versus 6.8 days), shorter mean LOS (7.4 versus 10.1 days), and fewer 
episodes of postoperative ileus (8.4 percent versus 29.1 percent).60 These benefits have 
recently been confirmed in a meta-analysis.61 Unfortunately, due to cost, the medication is 
restricted in some hospitals in the United States and not available in Europe or Asia. It is also 
contraindicated in patients who have taken therapeutic doses of opioids for more than seven 
consecutive days immediately before starting alvimopan. When available, however, alvimopan 
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should be a part of established ERAS protocol for patients undergoing radical cystectomy and 
urinary diversion. (Table 3).43 
 
It is now clear that use of NGT following cystectomy does not prevent ileus or reduce GI 
complications but rather contributes to patient discomfort.62-64 An NGT should, therefore, be 
avoided altogether or removed immediately after surgery. The use of chewing gum in the early 
postoperative period has been shown in cohort studies and randomized trials to decrease time 
to return of bowel function.65,66  

 
Table 3. Example of an ERAS Protocol*  

Preoperative Intraoperative Postoperative 

 Precystectomy 
educational class 

 Opioid sparing 
anesthesia 

 Non-narcotic analgesia 

 Carbohydrate loading 

 No bowel preparation 
(unless large bowel 
being used for diversion) 

 Alvimopan (12 mg po 
BID 
 

 Optimize intravenous 
fluid 

 Restrictive transfusion 
protocol 

 No NGT 

 Nausea and vomiting 
prophylaxis 

 Sodium bicarbonate (1-
2g TID) 

   24-hour perioperative 
antibiotics 

   Early enteral feeding 
(cystectomy diet) 

   Early ambulation 
   Alvimopan 
   Neostigmine (0.5 

mg/BID for 72 hours (SC 
or IM), should be kept 
under heart monitoring 
for bradycardia) 

   H2 blocker and proton 
pump inhibitor 

   Suppressive oral 
prophylactic antibiotics 
until or surrounding 
catheter/stent removal 
(*unproven benefit) 

 Home intravenous 
hydration 

   

*Adapted from Daneshmand et al. 201443 
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Experience with ERAS in Radical Cystectomy 
Several series of ERPs for patients undergoing radical cystectomy have now been published 
(Table 4). The protocols vary; however, each contains several established evidence-based 
principles. Although comparison between the protocols is difficult, endpoints are measurable 
and include return of bowel function, measurement of complications using standardized 
reporting (i.e., Clavien grading), length of hospitalization, and readmissions. Karl et al. 
performed a randomized study of 101 consecutive patients undergoing radical cystectomy to 
“early recovery” (62 patients) versus a “conservative regimen” (39 patients) with the primary 
endpoint being difference in quality of life (QOL).67 Secondary endpoints included postoperative 
morbidity, demand for analgesics, time spent in an ICU, mobility, and number of GI events 
during the hospital stay. QOL parameters based on EORTC QLQ-30 (European Organization for 
the Research and Treatment of Cancer Quality of Life Questionnaire) were found to be 
significantly better in the ERAS group. In addition, postoperative morbidity was significantly 
lower in the ERAS group with regards to wound healing, fever, thrombosis, and demand for 
analgesics. An additional benefit of increased food consumption was observed in the ERAS 
group, but no significant differences were seen between the groups with respect to GI events, 
although alvimopan was not used in this protocol.68 Although no other robust randomized trials 
have been published proving the benefits of ERAS, each of the modern ERAS protocols has 
consistently shown significantly shorter time to regular diet, time to return of bowel function, 
and length of hospitalization. In 2014, one of the largest prospective series from the University 
of Southern California included 113 consecutive patients who underwent an ERAS protocol and 
were matched to controls from the same institution. The protocol suggests no bowel 
preparation, avoidance of NGT postoperatively, early feeding with regular food on 
postoperative day one, and routine use of prokinetic agents including neostigmine, 
metoclopramide, and routine use of alvimopan until bowel movement. The surgeon’s 
preference was to avoid the use of epidurals and emphasize opioid-sparing anesthesia as well 
as non-narcotic analgesia postoperatively through use of acetaminophen acetate, ketorolac 
tromethamine, and locoregional anesthetic catheters. This ERAS protocol significantly 
decreased the length of hospital stay compared to matched controls from four versus eight 
days (P < 0.001).43 The authors noted no increase in 30- and 90-day complications or 
readmission rates. Use of opioids on the ERAS protocol was also noted to be substantially less 
compared to the standard protocol prior to implementation of the ERAS protocol.69 In a 
recently published update on the series, Bazargani et al. reported on 292 ERAS patients, 65 
percent of whom underwent an orthotopic neobladder construction. The median time to bowel 
movement was two days and the median hospital LOS remained four days. The 30-day GI 
complications rate was significantly lower in the ERAS cohort than in a control group (13 
percent versus 27 percent; p = 0.003), as was the rate of postoperative ileus (seven percent 
versus 23 percent; p < 0.001). There were no anastomotic bowel leaks in the ERAS patients, and 
only three patients required total parenteral nutrition as a result of ileus. A recent meta-
analysis found a faster return of bowel function (by one day), mean decrease in the length of 
hospital stay of greater than five days, and a lower complication rate with ERAS implementation 
(39.6 percent with ERAS versus 51.5 percent with standard care). No significant difference in 
overall readmissions or 90-day mortality was noted, however.44 Another benefit included cost 
savings, which were mostly attributed to the shorter hospital LOS. Chipollini et al. reported 
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lower supply, treatment, and miscellaneous charges for patients managed with an ERAS 
protocol, while two other studies found an average savings of about $4,000 per procedure.70-72 
 
Table 4. Enhanced Recovery Protocols (ERPs) for Patients undergoing Radical Cystectomy* 

 
* As published in J. Surg. Oncol.: 
Zainfeld D and Djaladat H. Enhanced recovery after urologic surgery-Current applications and future 
directions: J Surg Oncol 2017; 116: 630. 

 
Open Versus Robotic Cystectomy Using ERAS Protocols 
Several retrospective studies and systemic reviews suggest that robot-assisted radical 
cystectomy (RARC) is associated with shorter length of hospital stay73,74 and fewer major 
complications than open cystectomy (OC).75-77 However, the results should be interpreted with 
caution since almost all of these studies compare outcomes to open surgery prior to adoption 
of ERAS protocols. One randomized trial of open versus radical cystectomy from Memorial 
Sloan Kettering showed similar 90-day complication rates, hospital stay, pathologic outcomes, 
and 3- and 6-month QOL outcomes.48 The recently completed RAZOR (randomized open versus 
robotic cystectomy) trial showed open radical cystectomy (ORC) group had higher estimated 
blood loss (EBL) (p<0.0001), higher intra- and postoperative blood transfusion rate (p=0.0002 
and p=0.0089, respectively), but shorter operating time (p=0.005). Similarly, in this randomized 
trial, there were no significant differences in overall complications (grades I–V) or major 
complications (grades III–IV) between the two treatment groups.78 Postoperative outcomes 
following radical cystectomy appear to be largely driven by perioperative management 
techniques rather than surgical approach. ERAS principles are applicable regardless of surgical 
approach or technique and should be implemented for robotic-assisted radical cystectomy 
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procedures where similar benefits can be realized.79 The recently published AUA guidelines for 
muscle-invasive bladder cancer suggest a number of common ERAS components, including 
optimization of patient performance status prior to surgery, perioperative thromboembolic 
prophylaxis, and gives a “strong recommendation” for use of alvimopan.80   
 
As ERAS protocols continue to develop and mature, the hope is that they will permeate 
throughout the surgical community to improve the quality of patient care across the world. 
ERAS protocols have proven to be safe and effective at reducing hospital stay and decreasing 
complications and cost. While these protocols are best established for patients undergoing 
radical cystectomy given its morbidity, the principles have also been applied to other urologic 
procedures, such as radical prostatectomy, and renal and retroperitoneal surgery, where there 
is still room for improvement in standardization of postoperative care with potential benefits in 
the patient experience and QOL.81 The ERAS paradigm represents an evidence-based, patient-
centered approach with the objective of delivering the highest quality of care for surgical 
patients. Incorporation of components of ERAS protocols are recommended for all complex 
urologic surgeries.  
 
 
Nutrition in the Postoperative Period  
 
Recovery from urologic surgery is dependent on a complex interplay between patient, surgical, 
and environmental factors. Nutrition is one of many factors that can influence postoperative 
recovery and outcomes. Nutrition is broadly defined as the intake of nutrients (calories from 
protein, fat, carbohydrates) to meet the needs of the human body. Consequently, malnutrition 
(bad nutrition) is a medical condition that specifically refers to undernutrition resulting from a 
nutritional imbalance where intake is not adequate to meet nutritional needs. Although 
clinicians and urologists are inherently familiar with the term “malnutrition,” there is persistent 
evidence that a widespread failure to identify malnutrition in patients currently exists. This lack 
of identification has the potential to affect patient outcomes negatively. 
 
The goals of this section are 1) to provide the urologic provider with a fundamental 
understanding of perioperative nutrition, and 2) to highlight areas of postoperative nutrition 
that are relevant for postoperative documentation and potentially modifiable via nutritional 
intervention. In a sense, the goal is to elevate the role of nutritional care beyond just placing a 
postoperative diet order and instead to include nutrition as a critical component of 
postoperative recovery. This section will supplement the discussion of nutrition in the 
preoperative period mentioned in the preoperative white paper in this series. 
  
Information on nutrition is applicable across numerous types of urological surgeries. However, 
the malnutrition literature in general tends to focus on cancer patients and patients undergoing 
surgery involving the GI tract. Therefore, this urologic review will largely focus on cystectomy 
with urinary diversion for bladder cancer but will still contain nutrition information relevant to 
urologic surgeons who do not perform cystectomy. 
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Defining Malnutrition 
Simply stated, malnutrition is a problem of supply and demand. Malnutrition has been 
described to occur based on a combination of contributing factors related to decreased supply 
(inadequate intake, impaired absorption, altered nutrient transport or utilization) or increased 
demand (increased requirements).82  

 
Malnutrition is undernutrition with an imbalance in which food intake is inadequate to provide 
sufficient protein and energy supply to compensate for the increased demand of underlying 
disease processes and postoperative recovery. Malnutrition is based specifically on an 
imbalance where the intake of calories, protein, or other nutrients is inadequate for the needed 
requirements for tissue maintenance and repair. Malnutrition likely exists on a spectrum, but 
for classification purposes there is value in defining malnutrition as five categories: no 
malnutrition, at risk, and then by malnutrition severity (mild, moderate, or severe).  
 
Malnutrition is also related to cachexia and sarcopenia. Cachexia has been defined as a 
multifactorial syndrome defined by an ongoing loss of skeletal muscle mass (with or without 
loss of fat mass) that cannot be fully reversed by conventional nutritional support and leads to 
progressive functional impairment83 due to an underlying illness such as cancer. Sarcopenia 
refers to a deficiency of lean muscle mass with corresponding declines in muscle quality that is 
stereotypically associated with aging but may be accelerated secondary to malignancy or 
severe illness.84 The pathophysiology of malnutrition and cachexia-related weight loss is 
thought to be related to a combination of undernutrition, inflammation, and catabolism.85 This 
catabolic process creates a challenging treatment paradigm as cachexia is difficult to fully 
reverse by conventional nutritional support once it reaches later stages and leads to 
progressive functional impairment.83   
 
Historically, malnutrition had been defined in the literature primarily using laboratory criteria of 
acute phase proteins, such as low albumin or low prealbumin. However, that laboratory-based 
definition has been supplanted by a clinically-based definition. The reason for that transition is 
that albumin and prealbumin are indicators of the severity of inflammatory response rather 
than true markers of poor nutritional status as laboratory value changes are not consistently 
associated with weight loss, calorie restriction, or nitrogen balance.82,86 
 
The current standard of care malnutrition assessment tool is the 2012 Consensus Statement of 
the Academy of Nutrition and Dietetics/American Society for Parenteral and Enteral Nutrition 
(ASPEN): Characteristics Recommended for the Identification and Documentation of Adult 
Malnutrition. The consensus statement, which to date has not been used in the urologic 
literature, defines malnutrition based on the presence of two or more of the following six 
clinical characteristics: insufficient energy intake, weight loss, loss of muscle mass, loss of 
subcutaneous fat, fluid accumulation, or diminished functional status as measured by handgrip 
strength.82   
 
Performing the evaluation recommended in the consensus statement is likely beyond the scope 
of a practicing urologist, but urologists should be familiar with the clinical characteristics of 

https://onlinelibrary.wiley.com/doi/full/10.1177/0148607112440285
https://onlinelibrary.wiley.com/doi/full/10.1177/0148607112440285
https://onlinelibrary.wiley.com/doi/full/10.1177/0148607112440285
https://onlinelibrary.wiley.com/doi/full/10.1177/0148607112440285
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malnutrition and recommend that dietitians utilize the criteria for patient evaluation (See 
Diagnosis of Malnutrition section below for more detailed discussion). Early in the discussion of 
malnutrition, it is relevant to note that nutrition and malnutrition education are typically 
lacking in physician education during medical school. As a result, urologic providers should 
engage in continuing education, but, perhaps more importantly, call upon the expertise of 
dietitians to engage in the nutritional assessments of patients. 
 
Emergence of the Significance of Malnutrition 
In 1974, surgeon Dr. Charles Butterworth called malnutrition “the skeleton in the hospital 
closet.”87 This assessment was based on a lack of attention to the essential impact of good 
nutrition on patient outcomes and the neglect of nutritional health while patients were 
hospitalized. In 1996, to improve the standards of nutritional care, the Joint Commission 
mandated that nutritional screenings be completed within 24 hours after inpatient admission.88 
However, the implementation of mandated screening in various hospital settings has been 
implemented poorly with many hospitals struggling with lack of consistent screening, delay in 
process, and a "lack of precision in diagnosis."89 However, for urologists it is worth noting that 
nutritional screening of hospitalized patients, including postoperative patients, is likely 
occurring but may be out of the vision of the practicing surgeon. 
 
The prevalence of malnutrition has been estimated to range from 15-60 percent in adult 
hospitalized patients and as high as 71 percent in some cancer patients.90 Several retrospective 
and prospective studies have evaluated the rate of malnutrition in the inpatient population. In a 
review of 20 studies targeting at-risk patients, specifically surgical patients, ICU patients, and 
the geriatric population, the rate of malnutrition was noted to be between 20-50 percent.91  
 
The prevalence of malnutrition in urologic patients has been most closely evaluated in bladder 
cancer patients undergoing radical cystectomy. A detailed review of the prevalence of 
malnutrition can be referenced in a recent Journal of Urology manuscript that discusses the 
emerging impact of malnutrition on surgical patients, including potential implications for 
cystectomy and bladder cancer.92 This review highlights that radical cystectomy is associated 
with extensive and significant catabolic changes, including loss of protein and weight loss. To 
date, a limited number of studies have focused on assessing malnutrition in the cystectomy 
population with estimates of the prevalence of malnutrition ranging from 16-33 percent; 
however, many of these studies used low albumin as the definition for malnutrition, which has 
limitations as noted previously. 
 
Real world evaluation of malnutrition diagnosis rates noted most academic medical centers 
have documented malnutrition rates of less than five percent of hospitalized patients, which is 
in contrast to higher rates of malnutrition occurring in that patient population.93,94 Recently, 
increased attention has been turned toward improving the quality of malnutrition care. The 
Academy of Nutrition and Dietetics established a Malnutrition Quality Improvement Initiative 
(MQii), which is a multi-institutional collaborative to improve nutrition care and identification 
of malnutrition.95 Online resources are available on the MQii website 
http://mqii.defeatmalnutrition.today/.96 

http://mqii.defeatmalnutrition.today/
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In 2017, the American Society for Enhanced Recovery and the Perioperative Quality Initiative 
released a joint consensus statement on nutritional screening and therapy within a surgical 
enhanced recovery pathway, which provides a detailed discussion of nutrition in the context of 
ERAS.97 Preoperative recommendations from that group included preoperative nutritional 
screening, evaluation of lean body mass (LBM) via computed tomography (CT) scan, emphasis 
on an overall protein intake goal of more than 1.2 g/kg/day (rather than an emphasis on a 
calorie goal), use of oral nutritional supplements (ONS), abandonment of preoperative fasting 
from midnight in exchange for preoperative guidelines allowing solid foods up to eight hours 
before anesthesia and clear fluids up to two hours, and preoperative carbohydrate loading with 
a drink containing at least 45 g of carbohydrates (except in type 1 diabetics). Postoperative 
guidelines from the joint group included early initiation of high-protein diet, focus on protein 
rather than calories, standardized protocols for postoperative nutrition, immunonutrition 
supplementation, supplemental nutrition for patients not meeting protein goals, and post-
discharge use of oral supplements. Those concepts are further discussed in the preoperative 
nutrition section and in the sections below. 
 
Impact of Malnutrition on Postoperative Outcomes 
While a comprehensive review of the impact of malnutrition on postoperative outcomes is 
beyond the scope of this white paper, it is worth noting that malnutrition is dangerous and 
consistently associated with adverse postoperative outcomes. The development of disease-
related malnutrition has been referred to as a vicious cycle in which both chronic and acute 
illness contribute to anorexia and/or intestinal malabsorption, which in turn lead to starvation, 
stress-related increased catabolic activity, cachexia, and dysregulated inflammation. This cyclic 
process ultimately leads to alterations in immune function, increased morbidity, and decreased 
patient well-being.91 As a result, with malnutrition there is a significant shift toward catabolic 
metabolism at the expense of proper immune system function, including risk of delayed wound 
healing. 
 
Weight loss with loss of LBM is a primary component of malnutrition. Importantly, 
postoperative patients are at increased risk because it is well known that bed rest accelerates 
loss of LBM, which is associated with negative outcomes:97-99 
 

 10 percent loss of LBM is associated with immune system suppression and increased 
risk of infection 

 15-20 percent loss of LBM impairs wound healing 

 Over 30 percent loss of LBM can result in a complete lack of wound healing and 
development of spontaneous wounds such as pressure ulcers 

 
There is a clear and consistent association between malnutrition and adverse postoperative 
outcomes, including increased LOS, hospital readmission, postoperative complications, and in 
some reports mortality.82,97 More information on the relationship between malnutrition and 
adverse postoperative outcomes is available in several reviews.82,92,100-102 In summary, the 
reported strong association between malnutrition and/or sarcopenia and adverse 
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postoperative outcomes is certainly sufficient to warrant increased attention on nutritional 
interventions, especially as nutritional status may be a potentially modifiable risk factor. 
 
Economic Impact of Malnutrition and Importance of Malnutrition Documentation 
The Agency for Healthcare Research and Quality (AHRQ) released a statistical brief highlighting 
the characteristics of hospital stays involving malnutrition; AHRQ reported that 1.95 million 
hospital stays in 2013 involved malnutrition (4.5 percent of all inpatient stays), which was 
associated with an economic burden of $42 billion.94 Those numbers should be interpreted as 
an under-representation of the true economic impact of malnutrition based on the known rate 
of under-identification and underreporting of the condition.93 
 
Simply stated, patients with malnutrition are likely sicker and require increased utilization of 
hospital resources with subsequent increased costs. Urologists should be mindful of the 
importance of malnutrition documentation with respect to hospital reimbursement. Hospital 
reimbursement is structured on Medicare Severity-Diagnostic-Related Groups (MS-DRGs) based 
on the presence or absence of comorbidities and/or complications. Malnutrition diagnosis 
potentially affects hospital reimbursement as unspecified malnutrition is a comorbidity, and 
severe malnutrition is a major comorbidity in the MS-DRG structure.103 With the known 
economic impact of malnutrition, accurate documentation should be emphasized to ensure 
adequate hospital reimbursement and risk adjustment.  
 
Principles of Measuring Malnutrition via Multi-Disciplinary Care: Nursing Screening, Dietitian 
Assessment, and Physician Diagnosis 
Nutritional care is a team sport. Urologists are not experts in nutrition but can advocate for 
redesigning care delivery with an increased focus on nutrition. Tappenden et al. provide a good 
overview of nutrition care. Their multidisciplinary group developed a four-pronged approach 
including 1) creating an institutional culture where stakeholders value nutrition, 2) redefining 
clinician roles to include nutrition care, 3) recognizing and diagnosing all malnourished patients 
and identifying those at risk of developing malnutrition, and 4) implementing comprehensive 
nutrition interventions and monitoring.103 
 
Understanding the postoperative nutritional care of the patient requires an understanding of 
multiple concomitant processes. In brief, these processes can be broken down into malnutrition 
screening, malnutrition assessment, and malnutrition diagnosis (Table 5), which then leads to 
malnutrition intervention. For the purpose of the following three sections, it is most useful to 
address each of those processes and the “role” that most commonly performs that function. 
Upon admission patients are typically screened for malnutrition by nursing staff. Patients who 
are deemed at risk are assessed by a registered dietitian. The results of the assessment are 
provided to the care provider who establishes the diagnosis. 
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Table 5. Processes Leading to Malnutrition Intervention 

 
Nursing Malnutrition Screening  
Effective nutrition screening identifies patients with early signs and symptoms of malnutrition 
who may benefit from a more thorough nutrition assessment and intervention. Importantly, 
malnutrition screening should be performed using a validated tool and not just an institutional 
questionnaire. Data from a national survey by Patel and colleagues show that although United 
States institutions are compliant with the Joint Commission mandate for nutrition screening 
within 24 hours of hospital admission, only 50 percent are using validated screening tools.89 
Dietitians are typically familiar with the details of nutritional screening and should be able to 
recommend a validated tool for use by nursing; however, it is helpful for urologists to have 
some basic understanding of validated nutritional screening tools. Two tools have the strongest 
evidence for validity and reliability: Nutritional Risk Screening (NRS-2002) and Malnutrition 
Universal Screening Tool (MUST). 
 
The NRS-2002 screen (Appendix 1) is based on both nutritional status (weight loss, decreased 
food intake, body mass index) in addition to underlying disease process (with major abdominal 
surgery having a moderate weight) and an age adjustment for patients older than 70 years.104 
The NRS nutritional score classifies patients as no-, low-, medium- and high-risk. In prospective 
evaluations, between 21 percent and 55 percent of cystectomy patients are considered at risk 
of malnutrition with a ≥3 NRS score.101,105-107 It is notable that any cystectomy patient age 70 
years or above would be classified as “at risk.” 
 
The MUST tool (Appendix 2) is a simpler tool and composed of two patient-reported variables: 
weight change and loss of appetite. It is assessed by yes and no questions and asking the 
patient to quantify the amount of unintentional weight loss. However, Kyle and colleagues 
demonstrated that the NRS-2002 has higher sensitivity and specificity than the MUST.108  
 
Nutritional screening is typically performed after hospital admission; given the catabolic nature 
of bladder cancer and radical cystectomy, routine use of one of these validated tools prior to 
surgery should be considered to identify patients in need of nutritional intervention to better 
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prepare them for surgery. It should be noted that a consensus group has published a strong 
recommendation for the implementation of routine preoperative nutritional screening to 
identify patients in need of preoperative nutrition optimization.97 Preoperative nutritional 
strategies are discussed in part one of this series. 
 
Methods of Malnutrition Assessment 
Once patients are identified from the nurse screening as being at risk of malnutrition, they 
should be referred to a dietitian for malnutrition assessment. The nutrition assessment directs 
the appropriate intervention.  
 
The Academy of Nutrition and Dietetics and the ASPEN Consensus Statement standardized the 
identification and documentation of malnutrition based on six characteristics (noted 
previously).82 The presence of two or more of the six key characteristics results in the diagnosis 
for adult malnutrition, and the table from that Consensus Statement is a useful resource.82 
Patients are then classified as having no malnutrition, non-severe (moderate) malnutrition, or 
severe malnutrition. Notably, the consensus statement reports that a strict body mass index 
cutoff is not required for the diagnosis of malnutrition as even patients with obesity can be 
malnourished. 
 
Historically, the subjective global assessment (SGA) was used as an assessment tool for 
malnutrition and may still be used at some institutions.109 The tool uses five components of 
medical history, including weight change, dietary intake, GI symptoms, functional capacity and 
metabolic stress as well as physical exam findings, fat loss and muscle wasting, and alterations 
in fluid balance. The SGA tool provides an assessment of well-nourished, moderately 
malnourished, or severely malnourished.110  
 
Diagnosis of Malnutrition 
After establishing the diagnosis of malnutrition, a care provider should document the diagnosis 
of malnutrition in the medical record, which can improve reimbursement by accurately 
describing patient complexity. Documentation of the malnutrition diagnosis typically is done 
based on confirmation of the assessment performed by a registered dietitian. In settings where 
a dietitian is not available, it would be helpful for the clinician to have a working understanding 
of clinical characteristics of malnutrition. “Real-world” data represent an alarmingly low rate of 
reported malnutrition diagnoses in comparison to the prevalence of malnutrition during prior 
focused research efforts.93 A recent report from AHRQ and ASPEN as well as an additional 
report from a collaborative of academic medical centers reported that malnutrition was 
documented in less than five percent of all adult inpatient stays.93,94 In a survey targeting 
members of ASPEN,89 multiple factors were highlighted as reasons for the difference in the high 
prevalence of malnutrition on dietitian assessment compared to the low rate of documentation 
of a malnutrition diagnosis by providers, including lack of awareness, inadequate 
multidisciplinary care, lack of knowledge, and inadequate training. 
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Nutrition Intervention: Oral Nutritional Supplements Including Immunonutrition 
Protein requirements are increased during times of stress, such as surgery, to accommodate 
the increased demands of wound healing, production of proteins involved in immune function, 
and the demands of hepatic acute phase protein synthesis; as a result the optimal intake of 
protein is increased, likely to a total of at least 1.2-2.0 grams of protein per kilogram per 
day.97,111,112 
 
The use of high-protein ONS has been reported to decrease patient complications. A large 
Cochrane systematic review of 24 studies with 6,225 patients age 65 years or older at risk for 
malnutrition demonstrated fewer complications in patients receiving ONS compared with 
routine care (RR=0.86; 95 percent CI: 0.75 to 0.99).103,113 A recently reported consensus opinion 
stated the key role of ONS in most perioperative patients, including both in the hospital and 
after discharge, was advocated for with protein delivery being emphasized over total calorie 
delivery.97 
 
A short course of perioperative enhanced nutrition with the goal of modulating the immune 
system called immunonutrition, has been demonstrated to decrease immunosuppression, 
increase lymphocyte count, and both modify and enhance circulating systemic cytokines.114-116 
Immunonutrition consists of oral supplementation with nutrients such as arginine, glutamine, 
omega-3 fatty acids, and ribonucleic acid via a commercially available supplement that is 
relatively low-cost. A common supplement course of immune or nutrition is three times per day 
for five days either before surgery or before and after surgery. 
 
Perioperative immunonutrition in colorectal surgery has been associated with significant 
decreases in postoperative complication. Based on systematic review of 35 studies 
predominantly from the colorectal surgery literature, Drover et al. reported that perioperative 
immunonutrition with arginine supplementation showed a strong reduction in infections (OR 
0.59; 95 percent CI: 0.50 to 0.70; p<0.0001), and decrease in mean hospital LOS (OR -2.38; 95 
percent CI: -3.39 to -1.36; p<0.0001). However, the authors did not identify any association with 
patient mortality (OR 1.08; 95 percent CI: 0.65 to 1.80; p=0.76).117  
 
Recent pilot work has identified the potential for immunonutrition to positively impact the 
cystectomy population based on two reports of immunonutrition interventions. Bertrand et 
al.118 conducted a 60-patient multicenter case-controlled pilot study of immunonutrition taken 
orally before surgery. They found a reduction in postoperative complications (decrease from 77 
percent in the retrospective control to 40 percent in the prospective cohort; p=0.008) and 
postoperative infection rate (decrease from 60 percent to 23 percent; p=0.008). A limitation of 
this study was the use of a control historical cohort, which may have impacted clinical 
intervention and standards of care. 
 
A second immunonutrition intervention was a randomized controlled trial of 29 patients by 
Hamilton-Reeves et al.119 The intervention compared a calorie- and nitrogen-matched oral 
nutrition support before and after bladder surgery in 29 patients. The authors reported a 39 
percent (p=0.027) reduction in infections occurring from 31-90 days post operatively but no 
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difference in the first 30 days after surgery. It was demonstrated that consuming 
immunonutrition perioperatively influenced the immune system by restraining the expansion of 
myeloid-derived suppressor cells (p=0.005). This study was not powered to robustly detect 
differences clinical outcomes or clinical characteristics of malnutrition. An adequately powered, 
randomized trial of immunonutrition would be of value in the cystectomy population and is 
being planned in the Southwest Oncology Group (SWOG).  
 
Nutrition Intervention: Early Feeding in ERAS 
The adoptions of ERAS pathways in urology have emphasized early feeding to provide adequate 
nutrition and stimulate bowel motility.120 This protocol captures the known benefits of enteral 
nutrition. The guidelines from the Society of Critical Care Medicine and ASPEN suggest that 
using the gut is the best way to maintain intestinal integrity and modulate the immune 
response.112 A recent prospective non-randomized study of cystectomy subjects showed that 
following an early feeding protocol similar to a regular diet was associated with a decrease in 
the LOS compared to postoperative total parenteral nutrition.120 Similar to other surgical 
nutrition support literature, total parenteral nutrition in a randomized control study of 
cystectomy patients was associated with a higher infection rate when compared to consuming 
a regular diet (32 percent versus 11 percent; p = 0.001).107  
 
 A Cochrane review of early enteral feeding (within 24 hours) in the colorectal population 
analyzed 14 randomized trials of small heterogeneous patient populations with uncertain 
methodology; the review reported on multiple postoperative outcomes including wound 
infections, intraabdominal abscesses, complications, LOS, mortality, and other adverse events 
and concluded that, while not statistically significant, there was no benefit in withholding 
enteral nutrition.121 A recently reported consensus opinion stated that “postoperatively, 
nutrition delivery should be started immediately after surgery,” and advocated for early and 
sustained feeing after surgery as part of ERAS protocols.97 
 
Summary 
Malnutrition is a significant and often under-recognized problem in high-risk surgical patients 
such as those undergoing cystectomy and likely also has an impact in other urologic 
procedures. In addition, mounting evidence suggests that malnutrition may have significant 
impact on immune function and clinical outcomes. Appropriately, malnutrition is being 
increasingly recognized by the urologic community as a potentially modifiable risk factor in 
perioperative patients.  
 
 
Mobilization after Surgery  
 
Early patient mobilization has become regarded as standard practice following surgery, with 
urologic procedures being no exception. As surgeons, we have accepted the evidence 
associating prolonged postsurgical bed rest with an increased risk of thromboembolism, 
pneumonia, and physical deconditioning.122,123 Specifically, patient functional decline has been 
appreciated to occur as early as within two days of immobilization.124,125 Additionally, the 
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development of ERAS has further established early mobilization as a key element to 
reestablishing baseline patient function.126 In fact, ERAS society guidelines for elective colonic 
surgery have designated a strong recommendation grade to early mobilization.126 In addition to 
improving physical functioning, early mobilization has shown benefits in psychological and 
social outcomes of patients. Specifically, among hospitalized adults, mobilization was found to 
lower anxiety, depression, and symptom distress and enhance QOL and sense of 
independence.125 Despite general agreement regarding the benefits of early mobilization 
following surgery, there remains a lack of clarity on how to optimally carry out this intervention 
and ensure compliance both during the patient’s hospitalization and following discharge. 
  
Within the nursing literature, patient ambulation has been identified as one of the most 
frequently missed elements of inpatient care.127 Poor compliance to the intervention of early 
mobilization has also been recognized as a common theme amongst ERAS protocols.128 It has 
been hypothesized that a reason for such low adherence may be due to the lack of available 
protocols detailing recommended mobilization strategies. To this end, a recent systematic 
review was performed evaluating the impact of mobilization protocols as compared to standard 
patient-driven mobilization following abdominal or thoracic surgery.129 Table 6 outlines the 
specific strategies utilized in these mobilization protocols. Due to overall poor methodological 
quality of the few studies that were available and use of differing study outcomes, the authors 
were unable to conclude that protocol-directed mobilization is superior to patient-driven 
ambulation. Assessment of individual studies did reveal that engaging patients in a mobilization 
regimen, whether with or without physical therapist supervision, appeared to improve 
outcomes related to duration of stay, GI function, physical function, and the patient’s 
perception of recovery. Interestingly, none of these studies showed a difference in 
postoperative complications between groups. Despite the inability to make firm conclusions, 
the authors support the notion that with improved study design and standardized outcome 
definitions, utilizing regimented protocols will lead to enhanced patient compliance and 
expedited reestablishment of baseline function over standard patient-driven mobilization 
following surgery.129 The future challenge will then become identifying optimal protocol 
specifics such as the frequency and intensity of mobilization, whether protocols need 
customization to patient and surgery type, and whether dedicated personnel are necessary to 
achieve better outcomes.   
 
Table 6. Specific Strategies Utilized in Mobilization Protocols* 

Strategy 1   Walking with volunteers minimum of one lap around inpatient unit 

Strategy 2    Supervised exercise twice a day escalating in duration and intensity—
including stretching, core, resistance, and balance exercises + 
unsupervised walking in halls 

Strategy 3  Ambulation goal—achieving > 500 steps prior to discharge + 
encouragement signs by patient bedside 

Strategy 4     Ambulation starting 12-24 hours postoperatively + walking > 75 yards per 
session 
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Strategy 5     Once daily cycle (30 minutes/session) + strength training starting on first 
postoperative day + home walking program 

Strategy 6      Structured exercise program twice a day—including aerobic, resistance, 
and stretching exercises + home exercise program 

Strategy 7      Structured exercise program twice a day—including strength and mobility 
training + 12 week home program of paced exercise 

Strategy 8      Scheduled sitting x 30 minutes at 3.5 hours post-surgery + walking 30 
meters at four hours post-surgery then resuming patient directed 
mobilization 

* As published in Surgery: 
Castelino T, Fiore JF, Jr., Niculiseanu P, et al. The effect of early mobilization protocols on postoperative 
outcomes following abdominal and thoracic surgery: A systematic review: Surgery 2016; 159: 991. 
  
Ensuring patient compliance to continuing mobilization recommendations following discharge 
is another significant challenge. Although recovery is far from over and postoperative morbidity 
risk remains elevated, releasing the patient from the acute care setting often lends itself to a 
decline in patient motivation as well as difficulty in obtaining objective functional parameters of 
recovery by the physician. Unfortunately, subjective assessment of recovery by the patient has 
shown to poorly correlate to his or her true functional status.130,131 With the advent of wearable 
devices that monitor activity, the opportunity to mitigate some of these post discharge 
mobilization issues has finally become available.  
       
In the orthopedic literature, use of Fitbit wireless accelerometers is a feasible means of 
monitoring patient recovery once discharged following elective total hip arthroplasty (THA). 
Toogood et al. showed that THA patients had an 89 percent compliance with this technology 
over 30 days and that the data retrieved helped to identify deficiencies in recovery, thereby 
allowing targeted and early intervention to those failing to reach certain milestones.130 The 
authors suggested that such opportunities to identify slow recovery and intervene early could 
ultimately help to reduce postoperative morbidity. Although utilization of these novel tools is 
still in its infancy and has yet to integrate into urologic practice, the tools have promise to 
become essential resources for patients at high risk of postoperative morbidity and poor 
compliance. 
  
In conclusion, early postoperative mobilization shows benefit and should be incorporated into 
the management of all patients following surgery. However, the most effective method by 
which we should carry out this practice both during the acute care hospital stay and following 
discharge still needs clarification and thus represents a lucrative platform for future research. 
 
 
Wound Care 
 
Surgical incisions typically proceed through the normal healing processes of hemostasis, 
inflammation, proliferation, and early remodeling within 14 days. Complete remodeling will 
continue for up to two years. Wounds that deviate from this normal healing trajectory are 
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labeled as chronic. The most common time for wound dehiscence to occur is five to eight days 
after wound closure. Table 7 provides comprehensive recommendations for wound 
management based upon wound type (open or closed). Table 8 outlines a variety of wound 
healing products that may be used to enhance wound healing. 
 
Table 7. Surgical Incision and Wound Protocol 

Closed surgical incision  Do not apply topical antimicrobial agents (i.e., ointments, 
solutions, or powders)132 

 Apply a sterile dry absorbent dressing using aseptic 
technique133 

 Advanced dressings (e.g., hydrocolloid, hydrofiber/calcium 
alginate, silver-impregnated, polyhexamethylene 
biguanide [PHMB]-containing) are unnecessary for most 
patients133 

 Secure the dressing with soft cloth surgical tape to reduce 
the risk of medical adhesive related skin injury 

 Fragile skin can be protected with a liquid skin sealant 
applied under tape 

 Surgical dressing should stay in place for 48 hours; change 
if leakage occurs134 

 Prophylactic antimicrobial dressings for up to two weeks 
may benefit high-risk groups (i.e., immunocompromised, 
poor tissue perfusion, multidrug-resistant organisms in 
culture, or evidence of delayed healing) 

 Incisional application of Negative Pressure Wound 
Therapy (NPWT) is beneficial in high-risk wounds (i.e., 
poor tissue perfusion, bleeding/hematoma, dead space, 
intraoperative contamination)133,135 

Open surgical wound134  Debride dead tissue from the wound bed; options include 
excisional/instrumental, mechanical (i.e., wet to dry 
gauze), enzymatic (i.e., collagenase cream, manuka 
honey), and autolytic (i.e., hydrogel and occlusive 
dressing) 

 Cleanse the wound at each dressing change 

 Consider antiseptic cleansing solutions for necrotic or 
infected wounds (i.e., hypochlorous acid, sodium 
hypochlorite) 

 Consider an antimicrobial product if symptoms of 
bacterial colonization (increased exudate, friable and/or 
exuberant granulation tissue, new necrosis) 

 Pack any dead space and maintain a moist wound 
environment (i.e., dry wounds: hydrogel; wet wounds: 
hydrofiber/calcium alginate, NPWT; infected wounds: 
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gauze moistened with saline or antiseptic solution) 

 Maintain the wound at core body temperature (99F) by 
utilizing materials that do not require frequent dressing 
changes (non-infected wounds) 

 Maintain open wound edges by preventing epibole (using 
silver nitrate cautery or excision) 

 When ample granulation tissue is present and no signs of 
infection, employ techniques to approximate wound 
edges (i.e., delayed primary closure or a variety of surgical 
“wick” techniques) 

 

Table 8. Wound Products134 

Wound Product Category Types and Properties of Wound Products 

Cleansers  Saline 

 Commercial wound cleanser  

 Potable tap water (home setting) 

Antiseptic solutions (used at 
concentrations non-toxic to 
fibroblasts) 

 Sodium hypochlorite (i.e., Dakin’s Solution)  

 Acetic acid  

 Hypochlorous acid 

 Mafenide acetate 

Topical antimicrobial agents  Silver-impregnated 

 Cadexomer iodine 

 PHMB 

 Manuka honey 

 Methylene blue and gentian violet 

Calcium alginate/ hydrofiber 
dressings 
 

 Absorb a moderate amount of exudate 

 Atraumatic removal from moist wound surface 

 Plain or silver-impregnated 

 Requires a secondary dressing 

 Typical frequency of dressing change: 1-3 days* 

Hydrogels (amorphous)  Add moisture to a dry wound 

 Delayed evaporation 

 Requires a secondary dressing 

 Typical frequency of dressing change: 1-3 days* 

Contact layers  Non-adherent, atraumatic removal  

 Can be occlusive (i.e., petrolatum-impregnated) or porous 
(i.e., silicone mesh) 

 Use porous products under NPWT sponges when fascia 
exposed or disrupted 

 Typical frequency of dressing change: 1-3 days* 

Composite dressings  Contain an absorptive layer, a cover layer, and an 
adhesive 
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 Available in sizes to fit both incisions and open wounds 
over a packing material 

 Typical frequency of dressing change: 1-3 days* 

Liquid skin sealant  Two types: cyanoacrylate or polymer/solvent  

 Solvent may be alcohol or a non-stinging silicone  

 Protects skin from moisture, chemical, and mechanical 
injury 

 Reapplied every 1-3 days, depending on formulation 

NPWT  Reduces interstitial edema, removes exudate, increases 
blood flow, and stimulates angiogenesis 

 Evidence is lacking to show that NPWT has superior 
effectiveness on surgical wounds healing by primary or 
secondary intention136,137 

*This frequency is specific to the setting of a surgical wound. 
 
 
Ostomy and Diversion Care 
 
Urostomy surgery creates changes in body image and function. Education should begin 
preoperatively, and an essential component of this encounter is stoma site marking by a 
qualified clinician. The procedure is described in the Wound, Ostomy and Continence Nurses 
(WOCN) Society and AUA joint position statement found in the following link:. 
http://c.ymcdn.com/sites/www.wocn.org/resource/resmgr/Publications/AUA_Stoma_Site_Mar
king_PS_(2.pdf.138 
 
Postoperative education is essential for persons to adapt to the changes with a urostomy, a 
continent cutaneous urinary reservoir (most commonly an Indiana pouch), or an orthotopic 
neobladder. Ideally, a trained ostomy nurse specialist would provide this education, but access 
to this level of care is not available in all areas. Comprehensive patient education materials 
provided here are a resource for providers to use in facilitating the post-operative adjustment 
with urinary diversion surgery. Educational urostomy skills kits and videos can be found as a 
resource from the American College of Surgeons: https://www.facs.org/education/patient-

education/skills-programs/ostomy-program/adult-ostomy.139 Key points of this education are 
described in the following tables. Table 9 provides steps and rationale for management of 
urostomy stomas.   
  

http://c.ymcdn.com/sites/www.wocn.org/resource/resmgr/Publications/AUA_Stoma_Site_Marking_PS_(2.pdf
http://c.ymcdn.com/sites/www.wocn.org/resource/resmgr/Publications/AUA_Stoma_Site_Marking_PS_(2.pdf
https://www.facs.org/education/patient-education/skills-programs/ostomy-program/adult-ostomy
https://www.facs.org/education/patient-education/skills-programs/ostomy-program/adult-ostomy
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Table 9. Management of a Urostomy Stoma (Ileal or Colonic Conduit) 

Step Rationale 

Pouch should be emptied into toilet when it 
is 1/3 to ½ full.  

Reducing the weight in the pouch helps to 
keep the adhesive seal secure. 

Changing the pouch in the morning before 
consuming any fluids may reduce stoma 
leakage during the pouch change. Pouch 
changes are usually done one to two times 
weekly. 

If there is any moisture on the skin when a 
new pouch is applied, there is a greater 
chance that the seal will not remain secure. 

Remove pouch gently and observe wafer for 
erosion or urine leakage to the edge of the 
wafer. 

Avoid adhesive skin stripping or hair follicle 
irritation, which may lead to folliculitis if 
pouch is roughly or hastily removed. 
Observing the wafer may aid decision making 
about whether current wafer is appropriate 
for this person. 

The stoma should be red, moist, and the 
mucocutaneous junction intact. The skin may 
be deep pink from the adhesive removal but 
should be free of rash or denudement. 

This is an expected assessment. See 
stomal/peristomal complications (PSC) for 
other situations. Consider referral to a 
wound ostomy continence (WOC) nurse.  

Measure stoma to determine size of opening 
that should be cut in the wafer. 

A wafer that fits around the stoma without 
leaving skin exposed to urine will avoid 
maceration, which may lead to skin irritation 
and pseudoverrucous lesions. 

Trace pattern on wafer and cut to size. After 
stoma no longer is edematous 
postoperatively, it may be possible to use a 
precut wafer. 

A precut wafer simplifies the pouching 
procedure.  

Wash peristomal skin with water. Pat dry.  Limit use of soap on skin unless in the shower 
where it can be rinsed well. Do not use soaps 
with lotion or moisturizer in them as any 
residual from these may interfere with the 
adherence of the ostomy pouch wafer. 

Stand in front of a mirror and place pouch 
over stoma. Press firmly and hold hand on 
wafer for one to two minutes if possible.  

Abdominal muscles are firmer when 
standing. It may be helpful to pull skin taut 
before pressing wafer into place. Wafers are 
heat and pressure sensitive.  

If using a two-piece system, attach pouch or 
it may be attached prior to placement of 
wafer. 

The pouch is essential for collection of urine 
whether it be a one-piece or two-piece 
pouching system.  

At night the pouch may be connected to a 
night drainage bag such as the kind used for a 
Foley catheter. This system uses a connector 
that is packaged with the urostomy pouches.  

Connecting to night drainage allows the 
person to sleep without having to get up to 
empty the pouch.  
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Obtaining a Urine Specimen from a Urostomy 
Expert opinion suggests that urine specimens should be obtained by catheterizing the stoma. A 
catheterized specimen should be obtained by removing the ostomy pouch, cleansing the stoma, 
inserting a sterile straight catheter into the stoma, and waiting for urine to drain in a sterile 
container. Kits for individual one-time use catheterization to relieve retention and/or obtain 
specimens for urine culture work well for this purpose. If a catheter is not available, one can 
allow the urine to drip into a sterile cup from the stoma. The practice of obtaining the specimen 
from a clean pouch has been discouraged. However, a group of Finnish colleagues recently 
published findings of a study in which 36 subject comparisons of urine were cultured.140 There 
were no statistically significant differences in bacterial growth between urine collection with 
clean catheterization, dripping urine into a cup or obtaining the specimen from a newly applied 
urostomy pouch.  
 
Supplies 
Urostomy supplies are covered by Medicare (80 percent), a Medicare supplement (20 percent), 
and most health insurance providers. A prescription is needed, and the specific requirements 
for these prescriptions vary with the company from whom the supplies are purchased. Large 
mail order supply companies will usually send a form to the provider for signature in lieu of a 
prescription. There are many different types of pouching systems, and assessment for the 
appropriate one should take place four to six weeks after surgery or when the patient 
experiences frequent leakage. Referral to a WOC nurse at this time will be helpful. Pouching 
systems are available as a one-piece product with the wafer and pouch permanently attached 
together or a two-piece system where the wafer and pouch can be separated. There are also 
flat and convex shaped wafers. Due to the liquid nature of the urostomy output, a convex wafer 
is often needed to provide a reliable and predictable wear time. Many accessory products are 
also available, and these are used to solve individual problems that may arise from a person’s 
body habitus, work or leisure time activities, and personal preferences. The websites of 
manufacturers of ostomy supplies provide added information for persons with ostomies and 
healthcare providers. They commonly will send samples of pouches for persons to try before 
they order larger quantities. 
 
Stomal Complications   
Many stomal complications can occur following surgery. Table 10 describes these complications 
along with recommendations for assessment and intervention. While some of these 
complications occur during the immediate postoperative period, others may manifest later. To 
be complete, we have included both complication types. 
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Table 10. Stomal Complications141,142 

Complication Assessments  Interventions 

Necrosis 
 

 Closely monitor the depth of 
necrosis to determine if it is 
below the fascial level 

 Can insert a lubricated glass test 
tube into the stoma and use a 
penlight to visualize the lumen 
of the stoma 
 

 Sharp debridement of necrotic 
tissue as needed 

 Possible stomal revision 

Retraction 
 

 Assess the height of the stoma 
in multiple positions: sitting, 
supine, standing, bending 
 

 Consider the use of a convex 
ostomy wafer, with or without 
an ostomy belt 

 If the stoma is at the base of a 
deep crease, a flexible appliance 
with a flat wafer plus a barrier 
ring may be needed 

Stenosis 
 

 Attempt to insert a lubricated 
gloved finger into the stomal os 

 Monitor for frequent urinary 
tract infections, flank pain, 
decreased urinary output, or a 
projectile stream of urine 
  

 In the short term, stomal 
dilation can be performed with 
the following lubricated items: a 
finger, stainless steel medical 
dilator, or tapered candlestick 

 Long-term dilation can cause 
scar tissue formation and may 
narrow the lumen of the ostomy 
further 

 Surgical revision may be 
required 

Prolapse 
 

 Monitor mucosal tissue for 
changes in color or duskiness 
 

 Increase the size of the opening 
in the ostomy wafer to 
accommodate any swelling and 
prevent trauma 

 Measures to reduce edema 
include applying granular sugar 
and/or cold compresses to the 
mucosa 

 Use a hernia support belt with a 
prolapse flap, applied while the 
prolapse is reduced  

 Other types of support 
garments include elastic 
abdominal binders, athletic 
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compression shorts, and elastic 
girdles 

Trauma 
 

 Assess for deep red, white, or 
yellow linear discolorations, 
lacerations, or abrasions 
 

 Clean the stoma with soft moist 
paper or cloth wipes 

 Remove source of trauma (i.e., 
pad the seatbelt strap, assure 
that two-piece pouching system 
flange is not pinching the stoma)  

 Properly size the ostomy wafer 
opening to protect the skin and 
fit close to the stoma. 

 Stoma guards can be used 
during sports and other contact 
activities 

Peristomal 
Hernia 
 

 Assess for a fascial ring defect 
and a visible bulge in the 
peristomal area 

 Monitor mucosal tissue for 
changes in color or duskiness 
 
 

 A flexible ostomy appliance with 
a flat wafer may be necessary to 
maintain a reliable seal 

 Use caution with convex ostomy 
wafers as peristomal pressure 
injury may occur 

 Use a hernia support belt, 
applied while the hernia is 
reduced 

 Other types of support 
garments include elastic 
abdominal binders, athletic 
compression shorts, and elastic 
girdles 

 A program of abdominal 
strengthening exercises 
combined with the use of an 
abdominal binder and the 
avoidance of heavy lifting can 
reduce the occurrence of 
peristomal hernia 

Mucocutaneous 
Separation 
 

 Gently probe the separation 
with a cotton swab to determine 
the depth; note characteristics 
of wound base tissue and type 
of drainage 

 Monitor for signs and symptoms 
of local/systemic infection or 
peritonitis 

 Shallow separations can be filled 
with pectin-based stoma 
powder 

 Stoma paste can be used to fill 
small separations. Most pastes 
contain alcohol and may be 
painful. Non-alcohol containing 
pastes are available 
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 As scar tissue fills the wound 
and contracts over time, 
monitor for stomal stenosis 

 Deeper separations can be filled 
with an absorbent product such 
as hydrofiber or calcium alginate 
(plain or silver-impregnated) 
packing materials and may be 
covered with a hydrocolloid 
wafer or thin foam dressing 
before applying the ostomy 
wafer  

Stomal Fistula 
 

 Assess whether the fistula tract 
is draining to the environment 
or into the body cavity 

 Monitor for signs and symptoms 
of soft tissue or systemic 
infection 
 

 Accommodate the opening in 
the ostomy wafer to allow the 
fistula to drain into the pouch 

 
Peristomal Complications141,142 
Incidence of PSC after urinary diversion ranges from 8-48 percent. Costs of postsurgical care are 
significantly higher for those patients who develop PSC and QOL is reduced.143-145 Table 11 
provides an outline of PSC along with recommended assessments and interventions.143-145 
 
Table 11. Peristomal Complications: Assessment and Interventions 

Complication Assessment Interventions 

Allergic Contact 
Dermatitis 
 

 Assess for pruritus and 
erythema/blisters that mirror 
the shape of the ostomy 
product used 

 Patch test with the patient’s 
products to identify allergen 
and discontinue use of 
offending product 
  

 Treat with a steroid spray* 
(i.e., fluticasone, 
triamcinolone) at each pouch 
change until symptoms 
resolve  

 Weeping skin can be dried by 
applying a light dusting of 
stoma powder, covered with 
a no-sting liquid skin sealant 

Fungal/Candidiasis 
Infection 
 

 Assess for red maculopapular 
rash with satellite lesions, 
pruritus, and burning sensation 
 

 Dust the rash with antifungal 
powder* (i.e., nystatin, 
miconazole) covered with a 
no-sting liquid skin sealant, at 
each pouch change for two 
weeks 

Mechanical Skin 
Trauma 
 

 Assess for skin stripping under 
adhesive products 
  

 Treat denuded skin by 
applying a light dusting of 
stoma powder, covered with 
a no-sting liquid skin sealant 
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 Fragile skin can be protected 
with a liquid skin sealant 

 Gentle technique and use of 
adhesive remover 
wipes/spray reduces risk 

Folliculitis 
 

 Assess for erythematous 
pustule or papule at hair follicle 
 

 Use hair clippers rather than 
shaving 

 Wash skin with antibacterial 
soap and rinse thoroughly 

 Severe cases may require 
antibiotic powder* (i.e., 
polysporin), covered with a 
no-sting liquid skin sealant 

Suture Granulomas 
 

 Assess for granulomas on skin 
at the mucocutaneous junction 
that often bleed easily 
 

 Remove loose suture 
material if present 

 Cauterize with topical silver 
nitrate at pouch changes 

 Resize opening in ostomy 
wafer to fit closely to stoma 
edge 

Hyperplasia 
(Pseudoverrucous 
Lesions, Chronic 
Papillomatous 
Dermatitis, 
Peristomal 
Epitheliomatous 
Hyperplasia) 

 Assess for exuberant growth of 
benign papules on skin at or 
near stoma edge 
 

 Cauterize with topical silver 
nitrate at pouch changes 

 To prevent urine contacting 
skin, use a convex wafer and 
resize opening in ostomy 
wafer to fit closely to stoma 
edge 

Alkaline 
Encrustations 
 

 Assess for hard or gritty crystal 
formation on the skin 
 

 20-minute soaks with 30-50 
percent vinegar compresses 
at pouch changes 

 Assure adequate fluid intake 

 Acidify the urine 

* Do not use creams or ointments on the peristomal skin as they will cause poor adherence of 
the ostomy pouch wafer to the skin. 
 
Continent Diversion Management 
Considerations for continent diversion management are different than those for non-continent 
diversion as described above. Table 12 offers a step-by-step guide for caring for a continent 
cutaneous urinary reservoir or orthotopic neobladder in the early postoperative period along 
with rationale for each recommendation. Table 13 describes the steps for catheterization of the 
continent cutaneous reservoir. Table 14 highlights steps for timed toileting and catheterization 
of orthotopic neobladder followed by recommendations for intermittent catheterization. There 
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is little evidence to support a specific routine for continent diversion care, but it is essential to 
have education materials that can be adapted for provider preferences so that patients do not 
allow overfilling of their internal continent pouches or neobladders with mucus or urine in the 
early postoperative period. A timed toileting routine will promote continence in the patient 
with a newly created neobladder.  
 
Table 12. Steps of Early Postoperative Care for Continent Cutaneous Urinary Reservoir or 
Othotopic Neobladder  

Step Rationale 

Stents may be attached to the catheter in the 
reservoir or orthotopic neobladder or exit 
the body from a separate location that would 
require pouching. 

Allow urine from the stents to drain into an 
ostomy pouch (see procedure described 
under management of a urostomy) until the 
stents are removed. 

Patient education may vary depending on 
surgical procedures and provider 
preferences, but catheter irrigation is 
necessary for all patients to be able to 
perform when they are discharged from the 
hospital. 

The irrigation of mucus produced in the 
intestinal lining of the reservoir or 
neobladder keeps it draining efficiently and 
prevents overfilling until the sutures lines 
have healed. 

Patient/caregiver instructed to wash hands 
before and after procedure. 

Reduce risk of contamination of equipment 
and transmission of infection. 

Draw up 60 mL saline in a 60 mL syringe with 
a catheter tip.  

This is the initial amount instilled into the 
reservoir or neobladder, though if large 
amounts of mucus are pulled back in the 
syringe, this step may be repeated.  

Disconnect the catheter from the urinary 
drainage bag while being careful not to pull 
on the catheter. 

Decrease risk of catheter being inadvertently 
removed from the reservoir or neobladder. 

Insert the tip of the syringe into the catheter 
and push fluid into the reservoir or 
orthotopic neobladder. Pull fluid back out 
before removing the syringe from the 
catheter. Remove and empty the syringe. 
Repeat this until there are only a few shreds 
of mucus in the syringe.  

This will clear the mucus produced by the 
intestinal segment from which the reservoir 
or neobladder has been created. Until suture 
lines are healed, the reservoir or neobladder 
should not be allowed to fill. 

Reconnect the catheter to the urinary 
drainage bag. Patients are instructed to do 
this every 12 hours and as needed at home. 

Keeps the reservoir or neobladder empty. 
Patients are instructed to perform this 
procedure more often if a reduction in urine 
output is noted or they feel pain or pressure 
in the area around the reservoir or 
neobladder.  
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Bedside urinary drainage bags and leg bags 
should be provided for patients to take home 
with instruction for their use. Catheters may 
be plugged only when patients are taking a 
shower.  

Continuous flow of urine from the reservoir 
or neobladder is facilitated if dependent 
drainage is maintained.  

This is a clean procedure, and patients are 
instructed to wash and reuse syringes. Saline 
may be made using six level teaspoons of salt 
in one gallon of distilled water.  

Sterile supplies are costly and not necessary 
for this procedure if cleanliness is maintained 
to reduce risk of introducing pathogens into 
the reservoir or neobladder.  

 

 
Table 13. Steps of Care for Catheterization of the Continent Cutaneous Reservoir 

Step Rationale 

After the catheter is removed from the 
continent reservoir, patients are taught to 
catheterize through the abdominal stoma.  

This allows emptying of the reservoir and 
avoids overfilling. 

Initially, catheterization is done on a 
schedule, usually every two hours during the 
day and every three hours at night for the 
first week, then every three hours during the 
day and every four hours at night for the next 
week. After that, progress to every four 
hours during the day and every six hours at 
night. Frequency will depend on fluid intake, 
and patients are taught be alert to feelings of 
fullness in the area of the reservoir.  

This allows for gradual increase in the 
capacity of the reservoir.  

Straight or coudé red rubber or clear vinyl 
catheters may be used. Most common sizes 
are 14 or 16 Fr. Catheters may be washed 
with detergent and warm water for reuse or 
discarded after each use.  

The type of catheter may depend on the 
access from the stoma to the reservoir, any 
angles in the pathway, and degree of 
difficulty in opening the valve.  

Catheter may need to be lubricated with 
water-soluble jelly, or there may be sufficient 
natural lubricant from the intestinal segment.  

Lubrication facilitates catheter passage.  

Insert the catheter through the stoma and 
into the reservoir. Once urine flow is 
established, do not insert the catheter 
further. Allow it to drain into the toilet or an 
appropriate container.  

The low pressure reservoir essentially 
“collapses” as it empties, and inserting the 
catheter further may impede complete 
emptying.  

If there is difficulty emptying the reservoir, 
the first action to take is to irrigate with 60 
mL saline or tap water as described in the 
early postoperative care chart.  

The most likely reason for catheter blockage 
and difficulty emptying is an abundance of 
mucus from the intestinal lining of the 
reservoir.  
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Persons with continent cutaneous urinary 
reservoirs should be instructed to always 
carry one to two catheters with them so that 
they will always be able to empty the 
reservoir as needed.  

When the reservoir fills, there is discomfort 
and a greater chance of reflux of urine into 
the kidneys if emptying cannot be done in a 
timely manner.  

 

 
Table 14. Steps for Timed Toileting and Catheterization of Orthotopic Neobladder 

Step Rationale 

Provide patients with a timed toileting 
schedule. Instruct them to void or attempt 
voiding every two hours during the day and 
every three hours at night for the first week, 
then every three hours during the day and 
every four hours at night for the next week. 
After that, progress to every four hours 
during the day and every six hours at night. 
Frequency will depend on fluid intake, and 
patients are taught to be alert to feelings of 
fullness over the neobladder.  

This will allow the neobladder capacity to 
increase gradually.  

A written schedule on which the time and 
amount of voiding is recorded should be kept 
for the first few weeks. This should also 
include recording incontinent episodes with 
estimates of volume recorded as small, 
medium, or large.  

This serves as a reminder for the patient to 
keep to the toileting schedule and gives the 
provider information about progress in 
regaining continence.  

Patients should be taught clean 
catheterization in the event they cannot 
empty their neobladder. Many urologic 
surgeons instruct patients to measure post-
void residual (PVR) urine after they begin 
timed toileting. Often this is recommended 
one to two times a day initially and frequency 
is decreased as voiding volume increases.  

Being able to catheterize assures that the 
bladder will not overfill as the capacity is 
increasing. PVR assesses if the neobladder is 
being emptied adequately.  

If there is difficulty emptying the neobladder, 
the first action to take is to insert a catheter 
and to irrigate with 60 mL saline or tap water 
as described in the early postoperative care 
chart.  

The most likely reason for catheter blockage 
and difficulty emptying is an abundance of 
mucus from the intestinal lining of the 
neobladder.  

For clean catheterization procedure, instruct 
patients in steps described below. 

Patients may need to catheterize many times 
or seldom depending on the function of the 
neobladder after healing is complete.  
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Below are additional resources, including instructions for clean intermittent catheterization, 

recommendations for pelvic muscle exercises (particularly for improving continence for 

neobladder patients) and a list of websites that provide additional resources for patients. 

Clean Intermittent Catheterization for Women 
1. Wash your hands with soap and water. 
2. Wash your perineal area with mild soap and water or a pre-moistened cleansing towelette 

to reduce the chance of infection. 
3. Take the catheter out of the package. 
4. Put a large amount of water-soluble lubricant over the end of the catheter. This will help it 

slide in more easily.  
5. Spread your legs. With one hand, spread the labia, or lips, of your vagina. Locate the 

urethral opening, the area where urine comes out. You may need to use a mirror to find it. 
6. Once you have found the urethral opening, take the catheter in your other hand and gently 

insert it into your urethra. Keep pushing the catheter until it reaches the neobladder and 
urine starts to flow through the catheter.  

7. When the urine stops flowing, gently remove the catheter. 
8. Wash the catheter with detergent and warm water and allow it to dry or discard it. If using 

the catheter again, store it in a clean plastic bag. 
9. Wash your hands with soap and water. 

Clean Intermittent Catheterization for Men 
1. Wash your hands with soap and water. 
2. Wash your penis with mild soap and water or pre-moistened cleansing towelette to reduce 

the chance of infection. 
3. Take the catheter out of the package. 
4. Put a large amount of water-soluble lubricant over the end of the catheter. This will help it 

slide in more easily.  
5. Sit on a toilet and spread your legs. Hold your penis out from your body in a horizontal 

position. 
6. Take the catheter in the other hand and gently insert it into your urethra. Hold the other 

end of the catheter over the toilet bowl. 
7. Keep pushing the catheter until it reaches the neobladder and urine starts to flow through 

the catheter.  
8. When the urine stops flowing, gently remove the catheter. 
9. Wash the catheter with detergent and warm water and allow it to dry or discard it. If using 

the catheter again, store it in a clean plastic bag. 
10. Wash your hands with soap and water. 

Pelvic Muscle Exercise 
Strengthening the pelvic floor with pelvic muscle exercises may be helpful in promoting 
continence after an orthotopic neobladder procedure. Instructions are provided in documents 
that can be downloaded at these sites:  
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https://medlineplus.gov/ency/article/003975.htm 
 
https://www.urologyhealth.org/educational-materials/bladder-control 
 
 

Websites for Patient Information 

https://www.bcan.org/assets/BCAN_Ileal-Conduit_Fact-Sheet.pdf 

https://www.bcan.org/assets/BCAN_CCP_Indiana-Pouch_Fact-Sheet.pdf 

https://www.bcan.org/assets/BCAN_Neobladder_Fact-Sheet.pdf 

https://www.ostomy.org 
 
 
Catheters and Drains  
 
Catheters and drains are commonly used tools that can promote healing and drainage following 
many urologic procedures. Catheters and drains for urologic procedures generally consist of 
indwelling urinary catheters (IUCs), nephrostomy tubes, ureteral stents, and open or closed 
suction drains. Herein, we will describe a summary of the drains and tubes commonly used for 
urologic procedures along with general guidelines for postoperative drainage for common 
urologic procedures based on the existing literature. 
 
Indwelling Urinary Catheters 
IUCs come in many varieties and differ based on diameter, material, number of lumens, and 
type of tip (e.g., blunt straight, curved or coudé, [Figure 2] and wire-accommodating [e.g., 
Council tip in Figure 3]), all chosen depending on specific situation. Catheter sizes generally 
range from 12 to 30Fr and are used for specific indications. For example, smaller catheters may 
be needed for patients with urethral stricture disease whereas a larger size may be more 
appropriate for patients with large prostates. The French size of the catheter is the outer 
diameter of the catheter but does not correlate with luminal size since the number of lumens 
may vary. Although most IUCs have two lumens (one to allow drainage of fluid from the bladder 
and the other to fill the retaining balloon), others may have three lumens to permit inflow and 
irrigation, particularly in the setting of hematuria. The material size is often important in 
hematuria cases, given that the material impacts the flexibility and sturdiness of the catheter. 
Most IUCs are constructed of silicone, polyvinylchloride (PVC) or latex, and some may be coated 
with silver alloy to prevent infection. Silicone catheters are often preferred given that silicone is 
non-reactive, possibly associated with less bacterial adherence, and safe to use among patients 
with latex allergies. Most healthcare systems have adopted a latex-free policy, substituting all 
catheters for silicone or PVC. While Council catheters are excellent options for those 
undergoing dilation or procedures for urethral stricture disease, coudés are most useful in 
navigating a large prostate or angulation between the bladder and prostate. 
 

https://medlineplus.gov/ency/article/003975.htm
https://www.urologyhealth.org/educational-materials/bladder-control
https://www.bcan.org/assets/BCAN_Ileal-Conduit_Fact-Sheet.pdf
https://www.bcan.org/assets/BCAN_CCP_Indiana-Pouch_Fact-Sheet.pdf
https://www.bcan.org/assets/BCAN_Neobladder_Fact-Sheet.pdf
http://www.ostomy.org/
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Figure 2. Blunt Straight and Coudé Catheters 

 
*Permission for use granted by Medical Technologies of Georgia, 2018. 
 
Figure 3. Council Tip Catheter* 

 
*© 2018 C. R. Bard, Inc. Used with permission. Bard are trademarks and/or registered 

trademarks of C. R. Bard, Inc. 

In patients for whom indwelling urethral catheters are not possible, contraindicated or refused 
by the patient, suprapubic (SP) tubes may be required. SP tubes are inserted through the low 
abdomen into the bladder and usually changed every four to six weeks. Several types of SP tube 
insertion kits (Figure 4) exist. SP tube placement may be performed by urology providers as well 
as interventional radiologists, either blindly or with imaging guidance, most commonly with the 
assistance of bed-side ultrasound. While some catheters have a pigtail with a securing loop 
(similar to pigtail nephrostomy tube) (Figure 5), others are simply Foley catheters with a 
retaining balloon.  
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Figure 4. Suprapubic Tube Insertion Kit.  

  
Permission for use granted by Cook Medical, Bloomington, Indiana 2018. 
 
Figure 5. Nephrostomy Tube Pigtail* 

 
* Permission for use granted by Cook Medical, Bloomington, Indiana 2018. 
 
Particularly for IUCs, the risk of catheter-associated urinary tract infections (CAUTIs) should be 
considered and balanced with the need for postoperative drainage. From a postoperative 
standpoint, CAUTI relies on timely removal of IUCs following surgery. The Centers for Disease 
Control and Prevention/National Healthcare Safety Network guidelines146 recommend rapid 
removal of any IUCs when clinically indicated with the caveat that specific urologic procedures 
may require catheterization of longer duration. Table 2 of the AUA CAUTI White Paper147 serves as 
an excellent reference for common length of time for indwelling catheters after surgery. While 
CAUTI is beyond the scope of this manuscript, readers are encouraged to reference the AUA 
CAUTI White Paper,147 which provides an excellent summary of this topic.  
 
Nephrostomy Tubes 
Nephrostomy tubes have become routine for relief of an obstructed kidney or postoperative 
management after percutaneous nephrolithotomy (PCNL), although tubeless PCNL may also be 
appropriate in certain circumstances.148 A variety of nephrostomy tubes exist, ranging in size 
from 5 to 32 Fr, and tube material including silicone, polyurethrane, polyethylene, SilitekTM, C-
flexTM, and PercuflexTM. The choice of nephrostomy tube depends on procedural complexity, 
state of the kidney, and patient factors. A helpful guide149 to nephrostomy tube selection 
following PCNL categorizes cases as routine, problematic, and complicated based on bleeding, 
mucosal damage, tears, perforation, edema, damage to adjacent organs, and stones. Each 
category warrants a different type of tube as described below. 

http://www.auanet.org/guidelines/catheter-associated-urinary-tract-infections
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Figure 6. Cope Loop Nephrostomy Tube* 

 
*Permission for use granted by Cook Medical, Bloomington, Indiana 2018. 
 
Pigtail catheters149(Figure 5) are the smallest nephrostomy tubes available and range from 5 to 
14 Fr. Their small size makes them an excellent choice for simple routine drainage, and the 
distal pigtail design prevents accidental dislodgement. The Cope loop (Figure 6) is a type of 
pigtail catheter that has a nylon string affixed between the last side hole and catheter tip. The 
nylon string functions as a self-retaining mechanism to avoid tube dislocation during patient 
movement. To facilitate removal, the nylon lock must be released to allow the stent to uncoil 
and be withdrawn. Special consideration should be made for small kidneys, particularly 
children, since the Cope loop requires a relatively large renal pelvis to be positioned as the 
nylon string-locking mechanism can lacerate the renal parenchyma in a small and undilated 
system. With the exception of the Cope loop, the diameter of the distal pigtail is not 
significantly altered by increasing the tube size.  
 
Nephrostomy tube size is a consideration given its impact on patient comfort and need for 
adequate drainage. Several tubes may function as a nephrostomy tube, including balloon 
retention catheters (e.g., Foley, Council, Couvelaire) and Malecot (mushroom-style tip without 
balloon port) tubes (Figure 7). Usually, the ability to place a wire through the tube is ideal and 
recommended. Therefore, a Council tip catheter is preferred among these selections. Drainage 
after problematic PCNL usually involves balloon retention catheters, while Kaye Tamponade 
tubes149 (Figure 8) may be best for complicated procedures in which serious bleeding is 
recognized at the time of tube placement.  
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Figure 7. Nephrostomy Tube Malecot* 

 
*© 2018 C. R. Bard, Inc. Used with permission. Bard are trademarks and/or registered 
trademarks of C. R. Bard, Inc. 
 
 
Figure 8. Kaye Nephrostomy Tamponade Balloon* 

 
* Permission for use granted by Cook Medical, Bloomington, Indiana 2018. 
 
Antegrade percutaneous internal/external nephroureteral stents are placed similarly to 
nephrostomy tubes (percutaneously) but also establish antegrade access to the kidney, ureter, 
and urinary bladder. This procedure can be useful in postoperative patients who may have 
ureteric obstruction or fistulas whereby retrograde access is challenging. 
 
Ureteral Stents 
Ureteral stents are hollow tubes with multiple side holes to permit drainage between the 
kidney and bladder.150 The proximal and distal ends are typically curled to limit stent migration. 
Although many stent designs are available, it is beyond the scope of this white paper to list all 
available options. However, understanding the role of stent material, size, and shape is 
important to ensure that the appropriate stent is chosen for the intended purpose while 
minimizing patient discomfort. Like IUCs, the majority of stents are composed of silicone-based 
materials given that silicone is inert, flexible, and elastic.151 However, drawbacks to silicone-
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based stents include risk of luminal collapse with extrinsic compression, difficulty with 
placement in the case of narrow ureters, and the possibility of breakage with potential for 
retained fragments if the stent is stretched. Alternative stent materials may include 
biodegradable materials, but these have had issues with incomplete stent dissolution that can 
result in obstruction and/or become a nidus for infection.152 Metal stents (Figure 9) are 
sometimes used for ureteral obstruction from extrinsic compression, such as in the case of 
malignant extrinsic compression.153 Because metal stents can better resist external 
compression, they generally require fewer stent changes but may be uncomfortable for the 
patient.154 However, they have also been found to increase the risk of ureteroiliac fistula.155 
Four types of metal stents have been used and include self-expanding, balloon-expandable, 
covered stent (e.g., coil-based stent), and thermo-expandable (e.g., Memokath). Thermo-
expandable stents change conformation based on temperature and can be uncoiled if cold 
saline is instilled, making stent removal easier. Metal stents can be challenging to place and 
remove, especially when up to 50 percent develop a hyperplastic reaction, encrustation, or 
tumor ingrowth.153 Furthermore, QOL of patients with metal stents may be diminished when 
compared to nephrostomy tubes or standard ureteral stents.154 In lieu of metal stents, 
urologists may choose to place dual stents, (a standard stent parallel to the malfunctioning 
stent) rather than exchange it. Parallel stents can decrease subsequent malfunction, with 
patency rates up to 80 percent in a challenging population.156  
 
Figure 9. Metallic Stent* 

 
* Permission for use granted by Cook Medical, Bloomington, Indiana 2018. 
 
In addition to the stent material, size and shape of ureteral stents also vary.157 The most 
common stent design is the typical “double J” (Figure 10) which has both a proximal and distal 
curl to minimize stent migration. Other designs include the multi-length (Figure 11), “non-
curled,” and tail stents (Figure 12). Tail stents taper to a softer, smaller-diameter distal loop 
designed to decrease bladder irritation. Loop stents can also serve a similar purpose. 
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Figure 10. Double J Ureteral Stent 

 
* © 2018 C. R. Bard, Inc. Used with permission. Bard are trademarks and/or registered 
trademarks of C. R. Bard, Inc. 
 
 
Figure 11. Multi-length Ureteral Stent* 

 
* Permission for use granted by Cook Medical, Bloomington, Indiana 2018. 
 
 
Figure 12. Tail Stent* 

 
* Permission for use granted by Boston Scientific, 2018. 
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Stent length has traditionally been based on patient height—with a 24 or 26 cm stent typically 
used. However, recent evidence suggests that stent measurement may be most accurately 
measured using CT measurement rather than height.158 Stent diameter usually ranges from 4 to 
7 Fr with 6 Fr being the most common diameter. Larger diameters are sometimes used in cases 
of malignant ureteral obstruction or after endopyelotomy for ureteral stricture disease. Smaller 
diameter stents may be used to reduce stent-related lower urinary tract symptoms, but 
whether these are effective is inconclusive.159  
 
Strings are often used for stent extraction and are usually incorporated into most stent 
designs.150 The urologist can decide to cut the string off the stent or leave it in place to facilitate 
removal without the need for cystoscopy. Urologists should be aware of the necessary time for 
indwelling stent duration given that the string can cause inadvertent stent removal. For stents 
in place for more than several weeks, a string may not be a prudent choice. Nevertheless, a 
string may be useful for those who do not tolerate cystoscopy well, or those who wish to 
remove the stent sooner than the provider’s cystoscopy schedule will allow. When a string is 
left in place, it is generally taped (using steri-strips with benzoin or tegaderm) to the SP region 
in females or dorsum of the penile shaft in males. Regardless of string use or not, urologists 
should be aware of the length with which the stent has been left in place. Stents that are in 
place more than four to six months are more likely to encrust, requiring secondary surgery for 
extraction.160 
 
Wound Drains 
Surgical drains161 are used both prophylactically and therapeutically following surgery, the most 
common use being the former, to either evaluate bleeding or the presence/absence of a urine, 
bowel, or lymph leak. The action of wound drains are divided into two categories: passive or 
active. Active drains use low or high negative pressure to remove accumulated fluid from a 
wound. Passive drains depend on higher pressure inside the wound, combined with gravity and 
capillary action to draw out fluid. Commonly used drains are categorized below.  
 

Passive Drains 
An example of a commonly used passive drain in urology is a Penrose drain (Figure 13). A 
Penrose drain consists of thin, soft, flexible tubes that are open at both ends, usually made 
of silicone (or sometimes latex), and available in diameters ranging from one quarter inch to 
two inches. Penrose drains are available sterile, with some coming with a safety pin that is 
used to ensure the drain does not retract into the wound. If the safety pin is used, the head 
should be crimped closed to avoid inadvertent opening of the pin and scratching of the 
patient. Otherwise, the surgeon should suture the Penrose in place to avoid inadvertent 
migration into the wound, which may require surgical removal. In urology, Penrose drains 
are best used with suppurative wounds, given that the open character of the drain allows 
drainage of thick and/or necrotic materials. The urologist should be aware that Penrose 
drains permit both ingress and egress and can cause colonization. The drain can also be 
helpful in closing abscess cavities since it can be gradually removed over several days to 
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facilitate collapse of wounds with large amounts of dead space. Penrose drains are often 
used in perineal and penile surgery for this purpose. 
 

Figure 13. Penrose Drain162 

 

 
Active Drains 
Active drains are often referred to as “closed” wound drains and include a variety of types: 
 

 Flat drains (Figure 14 and Figure 15 bottom) are those constructed of silicone 
impregnated with barium for x-ray detection of the drain. These drains come in variable 
widths, including 7mm or 10mm. A flat drain usually has a low profile, which helps promote 
tissue plane approximation within the body cavity. The inner lumen is constructed to avoid 
drain collapse, clogging, and preserve patency.  
 

Figure 14. Flat Drain (Flat Drain Type Jackson-Pratt) 

 
Permission for use granted Redax™, 2018. 
 

 Round drains (Figure 15, top) are constructed of silicone or PVC and have a radiopaque 
stripe for radiographic detection. Like Jackson-Pratt drains, these are available in a variety 
of sizes, such as 7, 10, 15, and 19 Fr. The drain has markings along its length to assist 
placement and are available with or without a trocar for insertion. 
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Figure 15: Round Drain* 

 
* © 2018 C. R. Bard, Inc. Used with permission. Bard are trademarks and/or registered 
trademarks of C. R. Bard, Inc. 
 
Drainage Systems 
Closed wound drainage systems require a suction-generating device. A commonly used 
device in urology is the Jackson-Pratt drain (Figure 16), which is a bulb evacuator that 
creates negative pressure to draw fluid out of the wound. Bulb reservoirs range from 100-
400cc capacity, and they are generally made from clear silicone to allow easy examination 
of the color and character of drainage. Reservoirs are also easy to empty and reactivate 
through squeezing the bulb while the valve is open, then closing the valve to initiate 
negative pressure. 
 
 
Figure 16: Jackson-Pratt Drain* 

 
*© 2018 C. R. Bard, Inc. Used with permission. Bard are trademarks and/or registered trademarks of 
C. R. Bard, Inc. 
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Another type of wound drainage system is the three-spring reservoir design. This type of 
wound suction system helps prevent backflow of fluid to the patient. The transparent 
sidewall allows easy evaluation of fluid amount and character and can accept most drain 
types. 
 
Drain Insertion & Removal 
When a drain is required, it is usually placed at the end of the procedure, often through a 
separate stab wound, created a few centimeters from the primary incision (or in the case of 
a robotic/laparoscopic procedure, a small trocar site). These can either be placed using a 
sharp trocar attached to the drain or a surgical instrument to pierce the skin, entering the 
wound space, and grasping the drain to pull it to its desired location. The drain is then 
secured to the skin, usually with a nylon suture. Although most drains are made of strong 
silicone or PVC, they are not immune to breakage. Silicone particularly is nick-sensitive (e.g., 
needle puncture, crimping from forceps, scalpel), and this can weaken the drain, causing it 
to break upon removal. Removal of drains are at the discretion of the surgeon, but usually 
are left in place until drainage has diminished. If the surgeon is concerned regarding a urine 
leak, the output may be sent for a drain creatinine and compared to the serum creatinine 
value. Likewise, the drain output can be sent for culture (if infection is considered) or 
pancreatic enzymes (if concern for pancreatic injury). Rare complications can occur if the 
drain is left in place for long periods of time, including erosion into surrounding tissues. In 
addition, inadvertent suturing of the drain in place may require reoperation for removal. 

 
 
Postoperative Medication 
 
Postoperative Analgesia  
Postsurgical discomfort is common, and up to 75 percent of patients report moderate to 
extreme pain in the immediate postoperative period.163 Although pain specialists and multi-
disciplinary pain teams are a valuable resource in some scenarios, as surgeons, urologists often 
are on the front lines managing straightforward and often even more complex postoperative 
pain. Depending on the type of surgery, postoperative pain management may take place in 
either the inpatient or outpatient setting. The tools available and often the magnitude of pain 
in these settings can differ substantially. 
 
The 2016 Guidelines on the Management of Postoperative Pain, created by the American Pain 
Society, the American Society of Regional Anesthesia and Pain Medicine, and the American 
Society of Anesthesiologists,164 provide a comprehensive systematic review of the literature 
and evidence-based recommendations for managing postoperative pain for both inpatients and 
outpatients. Although these guidelines are based on evidence from various surgical specialties, 
there are many elements that are applicable to postsurgical care of urology patients.  
 
The topic of postoperative analgesia has been given increasing attention in the context of the 
ongoing national opioid epidemic. Recent reports of prescribing patterns after various 
operations indicate there is substantial heterogeneity in the quantity of opioids prescribed to 
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patients receiving similar surgeries.165-169 This variability, along with the recognition that as 
many as six percent of opioid-naïve patients develop new-persistent opioid use following initial 
exposure in the early postoperative period (i.e., use for more than 90 days after surgery),170 
indicate efforts to better understand and optimize postoperative prescribing practices are 
warranted. Opioids have proven efficacy for postoperative pain. Given their benefits, 
eliminating them from the postoperative setting would likely be an over-correction. However, 
consideration of risks, benefits, and alternatives to opioids where appropriate are strongly 
encouraged. Accordingly, the AUA’s recent policy statement (published in conjunction with the 
Choosing Wisely campaign) urges urologists to prescribe “the lowest effective dose and number 
of doses [of opioids] required to address the expected pain.”171 Preoperative conversations 
regarding pain management and setting expectations with patients may be valuable for 
building a cohesive strategy. In follow-up, urologists should discuss surplus medications with 
their patients and consider offering advice on or mechanisms for disposal of unwanted opioids.  
 
In general terms, the 2016 Pain Guidelines strongly recommend that physicians offer 
multimodal analgesia, targeting different mechanisms in the postoperative period to reduce 
opioid requirements.164 This recommendation is based on data from randomized controlled 
trials showing that simultaneous use of medications with differing mechanisms of action or 
administered via different routes are associated with lower opioid requirements and better 
pain control.172,173 Within urology, ERAS pathways (highlighted previously in this document), 
used increasingly and most commonly in post-cystectomy care, represent an example where 
multimodal analgesic strategies have been associated with improved postsurgical 
outcomes.43,44,174,175 Regardless of the type of treatments used, the 2016 Pain Guidelines also 
strongly recommend the use of a validated pain assessment tool (e.g., visual analog scale, faces 
rating scales) to evaluate responses to postoperative pain treatments.164 The classes of 
available therapy in the inpatient and outpatient settings and the evidence supporting their use 
will be presented below.  
 
Inpatient Postoperative Analgesic Options  
 

Opioids  
Opioid pain medications are a common tool for postoperative pain management. These 
medications offer proven relief of pain in the postoperative setting and can be administered 
via multiple routes (e.g., oral, intravenous, neuraxial, transcutaneous). The efficacy of these 
medications is well recognized. However, they also carry risks of respiratory depression, 
sedation, nausea and vomiting, constipation, and the potential for addiction. Therefore, 
prudent, well-monitored utilization of opioids is warranted.  
 
The 2016 Pain Guidelines provide several helpful recommendations for opioid 
administration. First, when opioids are necessary and there are no contraindications to oral 
medications, oral administration as opposed to parenteral opioid delivery is recommended 
as there is limited evidence that parenteral administration is superior.164,176 When 
parenteral opioids are needed beyond the first several hours after surgery, intravenous 
patient-controlled analgesia (PCA) is recommended in favor of provider-initiated bolus 
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dosing due to evidence that there is more effective pain control and increased patient 
satisfaction.177 Basal infusions of opioids via PCA systems are not recommended for opioid-
naïve patients due to evidence that they increase the risk of nausea and vomiting and have 
been associated with increased risk of respiratory depression.178  
 
Acetaminophen  
Acetaminophen is strongly recommended in the Pain Guidelines as a part of multi-modal 
postoperative analgesia. When co-administered with opioids, acetaminophen is associated 
with lower levels of pain and decreased postoperative opioid consumption relative to single 
agent administration.179-181 Intravenous acetaminophen is a relatively new option for 
postoperative pain control that has been incorporated into pain control regimens. The 
evidence for increased efficacy beyond oral acetaminophen is limited;182,183 however, it may 
represent an important adjunct, especially in patients where oral administration is 
contraindicated.  
 
Non-steroidal Anti-inflammatory Medications  
Non-steroidal anti-inflammatory medications are also strongly recommended as 
components of multi-modal analgesia in the Pain Guidelines. Non-steroidals can reduce 
opioid consumption postoperatively.184-186 Although side effects including possible impact 
on renal function and increased bleeding risk secondary to platelet inhibition need to be 
considered with this class of medications, they have demonstrated efficacy and safety 
following a variety of urologic procedures and represent an important adjunctive 
treatment.187-190 
 
Gabapentin/ pregabalin 
Gabapentinoids are also recommended as components of multi-modal perioperative pain 
management.164 There is evidence from randomized trials of patients undergoing non-
urologic abdominal and pelvic surgery that these medications may reduce opioid utilization 
in postoperative period when used in combination with other medications;191-194 however 
evidence does not support their use for pain control in isolation.194 Evidence for optimal 
perioperative use is limited; however, most studies demonstrating efficacy included a dose 
one to two hours prior to surgery. As a result, the Pain Guidelines recommend a 
consideration of a pre-operative dose of gabapentin or pregabalin in patients undergoing 
major surgery.164  
 
Local, Regional, and Neuraxial Analgesia 
Administration of local anesthetic agents via local infiltration, for peripheral regional nerve 
blockade, and/or to achieve neuraxial anesthetic effects (i.e., epidural or spinal 
administration) also are options for pain management postoperatively. The 2016 Pain 
Guidelines are tempered as to the role of local anesthetic infiltration, recommending 
against routine administration for all surgical patients due to mixed evidence on efficacy. 
Within urology there is no high-level evidence to guide specific recommendations regarding 
local anesthetic infiltration, but risks are likely low when benefits are felt to warrant 
utilization. Peripheral regional anesthetic use (e.g., transversus abdominus plane blockade) 
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is strongly recommended for procedures where efficacy has been demonstrated. Urologic 
studies of regional anesthesia are few and often limited in sample and study design. 
Transversus abdominus plane blockade has demonstrated varied efficacy when investigated 
following radical cystectomy, robotic assisted laparoscopic prostatectomy, 
retroperitoneoscopic urologic surgery, shockwave lithotripsy, and nephrectomy.175,195-199 
Neuraxial pain medications with epidural analgesia (local anesthetic +/- opioid) or spinal 
analgesia (intrathecal opioids) are strongly recommended in the Pain Guidelines for patients 
undergoing major thoracic or abdominal procedures based on convincing evidence that 
they reduce postoperative pain scores and may diminish other postoperative complications 
and possibly mortality.200-203 As a result, neuraxial pain management should be considered 
for major urologic operations.  
 

Outpatient Analgesic Options  
Outpatient postoperative pain control is typically achieved with oral medications. Similar to the 
inpatient setting, opioid pain medications are an important option for addressing more 
substantial pain. Multi-modal pain strategies remain an important option for reducing opioid 
exposure in the outpatient setting.204-206 Non-steroidal anti-inflammatories and/or 
acetaminophen can be either independently administered, combined with one another, or 
given in conjunction with opioids to achieve pain control and likely decrease quantity of opioids 
needed.165 
 
Non-pharmacologic Pain Management  
Although urology specific evidence for many non-pharmacologic interventions for 
postoperative pain is limited, there is evidence in the broader surgical literature that several 
non-pharmacologic strategies can be important tools in multi-dimensional pain management. 
The 2016 Pain Guidelines specifically recommend consideration of transcutaneous electrical 
nerve stimulation (TENS) as an evidence-based adjunct to pharmacotherapy. There are multiple 
studies showing TENS reduces postoperative use of pain medication following thoracic and 
abdominal surgeries, which may indicate value after urological surgery.207-209 The evidence to 
support routine use of acupuncture for postoperative pain reduction is somewhat varied.210,211 
However, there is some randomized trial evidence specific to urology, albeit limited in sample 
size, demonstrating a potential benefit to electroacupuncture after prostatectomy.212 
Cognitive-behavioral modalities (e.g., guided imagery, hypnosis, music therapy, relaxation 
interventions), are recommended for consideration in the Pain Guidelines. Despite limited 
evidence in urology, if resources for cognitive-behavioral interventions are available, these 
strategies may warrant exploration as adjuncts to pain medication in light of their low-risk 
profile and potential to decrease pain medication needs.  
 
Postoperative Anticoagulation and Antiplatelet Therapy  
In the postoperative period, there are several pertinent topics related to the administration of 
anticoagulant and antiplatelet medications including 1) chemoprophylaxis against venous 
thromboembolic events (VTE) following surgery, and 2) continuation and/or re-initiation of 
antiplatelet or anticoagulant medications prescribed for reasons other than routine venous 
thromboembolic prophylaxis. 
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Chemoprophylaxis against Venous Thromboembolic Events 
The American College of Chest Physicians guideline on Prevention of VTE in Nonorthopedic 
Surgical Patients213 provides best practice guidance along with a comprehensive overview 
of the best available evidence for strategies to prevent VTE after urologic and other 
abdominopelvic surgery and is considered by many as the standard for recommendations 
regarding postoperative prevention of VTE. The guideline makes recommendations for 
specific target populations with the section most relevant to urology being “General and 
Abdominal-Pelvic Surgery, Including GI Surgery, Gynecologic Surgery, and Urological 
Surgery.”   
 
The chest guidelines recommend a tailored approach to postoperative VTE prevention 
where the perceived risks of VTE for a given patient are weighed against the potential for 
complications resulting from specific prophylactic treatments. Although risk estimation is 
not without limitations, the Rogers score214 and the Caprini Score215,216 are two tools that 
objectively stratify patients into different VTE risk categories to support evidence-based 
decisions regarding prophylaxis (Appendix 3). Absent a high-risk classification for major 
postoperative bleeding, pharmacologic prophylaxis (i.e., low molecular weight heparin 
[LMWH] or low-dose unfractionated heparin) is recommended for all patients classified as 
high-risk for VTE and suggested for all patients estimated to carry moderate VTE risk. Early 
ambulation alone is recommended for those at very low VTE risk, and mechanical 
prophylaxis is preferred over no prophylaxis among those at low risk for VTE.213 Among 
patients in which major bleeding risk is high or in those where consequences of bleeding are 
thought to be severe, mechanical prophylaxis (e.g., sequential compression devices) is 
suggested in favor of no prophylaxis for patients with moderate VTE risk. Trials showing a 
benefit to pharmacologic prophylaxis typically included dosing that started prior to 
incision,217,218 and thus the Chest guidelines recommend pre-operative dosing as a general 
consideration for good practice.213 In scenarios with high bleeding risk and high VTE risk, 
mechanical prophylaxis with addition of pharmacologic prophylaxis once bleeding risk 
diminishes is suggested. The chest guidelines suggest against the use of inferior vena cava 
filters for primary VTE prevention and also suggest against surveillance venous ultrasounds 
for VTE screening in asymptomatic patients.  
 
Special consideration is given in the chest guidelines to patients undergoing abdominal or 
pelvic cancer surgery who are not otherwise at high risk for major bleeding. In these 
patients, extended duration pharmacologic prophylaxis is recommended with LMWH for 
four weeks postoperatively. These recommendations are based on results from several 
meta-analyses219-221 that demonstrate a reduction in VTE events with four weeks of 
prophylactic LMWH. Further, the CANBESURE trial, a large randomized controlled trial of 
patients undergoing surgery for cancer of abdominal or pelvic organs, demonstrated an 
82.4 percent relative risk reduction in the rate of major VTE in patients receiving 28 days of 
LWMH versus just eight days of treatment.222 Slightly more than seven percent of patients 
in the CANBESURE trial received surgery for urologic malignancies, and this represents the 
only Level 1 evidence for extended VTE chemoprophylaxis in urology. Several observational 
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urologic studies, predominantly in cystectomy patients, provide support for these 
randomized trial findings reporting significant reductions in VTE among patients receiving 
extended LMWH prophylaxis without substantial increases in bleeding-related 
complications.223-225 Given that the rate of VTE in cystectomy patients is between five and 
eight percent219,226,227 and the mortality rate among patients who develop pulmonary 
emboli is as high as 16 percent,228 extended prophylaxis should be strongly considered in 
high-risk urologic cancer populations to reduce risks of substantial morbidity and possible 
mortality after surgery. Concerns have been raised about cost of these regimens in settings 
where insurance coverage transfers much of cost to patients. The benefits of therapy 
should be considered in context of cost for certain patients.213  
 
Continuation and/or Re-initiation of Antiplatelet or Anticoagulant Medications for 
Indications Other Than VTE Prophylaxis 
Patients with comorbid conditions calling for ongoing antiplatelet or anticoagulant 
therapies can present challenges in the perioperative period as the risks of perioperative 
bleeding or other issues associated with these medications needs to be balanced with the 
risks of stopping such therapies. In an effort to provide further urology-specific guidance on 
this subject, the AUA and International Consultation on Urologic Diseases (ICUD) published 
a recent white paper on this topic.229 That manuscript as well as the preoperative paper 
written as a part of this perioperative series of papers can be referenced for greater detail 
on preoperative decision making regarding continuation of these medications.  
 
Regarding decisions for when to restart anticoagulant or antiplatelet medications held for 
urologic procedures, the ICUD/ AUA White Paper on Anticoagulation and Antiplatelet 
Therapy in Urological Practice229 again represents the most-comprehensive resource from 
the AUA on the topic to date. A full re-review of the literature was not performed for this 
white paper, and the entire contents of the ICUD/AUA manuscript will not be re-presented 
here. However, to summarize the most salient recommendations for the postoperative 
period, 1) multidisciplinary management of anticoagulant/antiplatelet medications is 
recommended for patients with recent thromboembolic events, mechanical cardiac valves, 
atrial fibrillation, and cardiac stents; 2) elective procedures requiring interruption of dual 
antiplatelet therapies should not be performed in patients with a recent bare metal or drug 
eluting stent who remain in the window when dual therapy is mandated (i.e., three months 
after bare metal stent and 12 months after drug eluting stent placement); 3) low-dose 
aspirin can be continued perioperatively for patients with cardiac risk factors without a 
significantly increased risk of major bleeding; and 4) for patients with coronary stents who 
discontinue antiplatelet agents prior to surgery, therapy should be resumed as soon as 
possible; however, there is no literature to guide specific timing. 

 
Postoperative Antimicrobial Use  
The majority of the discussion regarding perioperative antimicrobials pertains to the utilization 
of prophylactic preoperative treatment with or without the addition of a short duration of 
postoperative therapy designed to reduce the likelihood of postoperative infections. The AUA 
first published a best practice policy statement on urologic surgery antimicrobial prophylaxis in 
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2008.230 It was most recently revised in 2012 and provides a comprehensive review of the 
literature on the subject. Further, the preoperative and intraoperative white papers published 
as a part of this series on perioperative care discuss antimicrobial therapy in those phases of 
care. As those documents indicate, there is limited literature supporting the utilization of 
antimicrobials for prophylactic purposes beyond the immediate perioperative period (i.e., 
preoperatively up to 24 hours postoperatively). Therefore, the utilization of antimicrobials for 
prophylactic reasons extending more than 24 hours into the postoperative period is generally 
not recommended following uncomplicated urologic surgery. This white paper will discuss the 
utilization of postoperative antimicrobials in several specific scenarios. 
 

Antimicrobial Therapy Following Surgical Implantation of Urologic Prosthetic Devices 
Although prescription of antimicrobials beyond the immediate perioperative period is 
common following urologic prosthetic surgery,231 there are no randomized trials evaluating 
whether this practice reduces infectious complications. The 2008 AUA best-practice 
statement relies on evidence from non-urologic prosthetic surgery and states that 
“evidence from orthopedic literature suggests that prophylaxis for 24 hours or less is 
adequate.”230 A recent observational study drawing from a national database may support 
this statement in its finding that postoperative antibiotics were not associated with reduced 
odds of explantation following either penile prosthesis or artificial urinary sphincter 
surgery.232  
 
Antimicrobial Therapy and Indwelling Urinary Catheters 
Continuous antibiotic prophylaxis in patients with IUCs is not recommended in the AUA 
best-practice statement on antimicrobial prophylaxis. Antibiotic prophylaxis for less than 24 
hours to reduce infectious complications is recommended at the time of urinary catheter 
removal for patients with recognized risk factors (i.e., advanced age, anatomic anomalies of 
the urinary tract, poor nutritional status, smoking, chronic corticosteroid use, 
immunodeficiency, externalized catheters, colonized endogenous/ exogenous material, 
distant coexistent infection, prolonged hospitalization).230 Antimicrobials of choice include 
fluoroquinolones or trimethoprim/sulfamethoxazole, whereas aminoglycosides, ampicillin, 
first and second generation cephalosporins, and amoxicillin/clavulanate are alternative 
options. If a culture is sent prior to catheter removal and demonstrates no growth, then 
prophylactic treatment may be omitted.  

 
 
Post-Operative Transfusions  
 
Blood transfusion is common after complex and invasive procedures such as nephrectomy and 
cystectomy. Significant variation in transfusion rates is reported between hospitals for a given 
procedure, a finding that may be associated with surgical volume.233 Most studies report 
transfusion rates for the duration of the surgical admission without differentiation between 
intraoperative and postoperative transfusion.234,235 Requirement for perioperative transfusion 
is more common with advanced malignancies and, not surprisingly, by the presence of 
preoperative anemia.235 While transfusion safety and blood screening have improved over 

https://www.auanet.org/guidelines/antimicrobial-prophylaxis-(2008-reviewed-and-validity-confirmed-2011-amended-2012)
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time, transfused patients are still exposed to potential risks from transfusion-related acute lung 
injury and circulatory overload in addition to transfusion reactions.236 Transfused surgical 
patients with urologic malignancies may have worsened cancer-specific outcomes, though 
some studies fail to demonstrate this association.68,237-241  
 
The 2016 clinical practice guidelines from the AABB (a transfusion medicine organization 
formerly known as the American Association of Blood Banks) recommend a restrictive 
transfusion threshold of seven g/dL for hospitalized, hemodynamically stable patients, including 
those who are critically ill, and eight g/dL for patients undergoing orthopedic and cardiac 
surgery and those with underlying cardiovascular disease.242 The guidelines note that good 
clinical practice includes consideration of overall clinical situation, patient preference, and 
alternative therapies as well as the fact that high-quality safety data are lacking for many sub-
groups. A recommendation for patients with acute coronary syndromes is not presented due to 
insufficient evidence; other published guidelines vary in their recommendations for this 
population with some advocating for more liberal thresholds, particularly in cancer 
patients.236,243 More recently, several meta-analyses have suggested that more liberal 
thresholds may be associated with improved outcomes for perioperative patients.244,245 
 
In the absence of active bleeding, transfusion with a single unit followed by reassessment of 
transfusion indications is recommended to reduce the risk of over-transfusion.236,246 There is 
insufficient evidence to recommend routine use of postoperative oral or intravenous iron; 
limited studies suggest preoperative supplementation may be beneficial in known anemic 
patients.247-249  
 
 
Palliative Medicine  
 
Palliative care250 is defined as an approach that “improves the QOL of patients and their 
families facing the problem associated with life-threatening illness, through the prevention and 
relief of suffering by means of early identification and impeccable assessment and treatment of 
pain and other problems, physical, psychosocial, and spiritual.”251 Palliative care is one of the 
most rapidly growing fields of healthcare in the United States. Benefits have been shown in 
numerous clinical trials, with improved patient satisfaction, improved symptom control, fewer 
readmissions, less anxiety and depression, less caregiver distress, and cost savings.251 However, 
access to palliative care services range within different states from 20-100 percent.252 Larger, 
academic and religious-based hospitals are more likely to have a palliative care team. 
  
While palliative surgery is an important category within the larger construct of palliative care, 
palliative surgery is beyond the scope of this white paper, which will focus on the role of 
palliative care in the postoperative setting. If the reader is interested in delving further into the 
topic of palliative surgery, several cited articles highlight the role of surgery in urologic 
palliation as well as surgical principles for these cases.253-255  
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Palliative care following surgery is a critical element of postoperative care in some patients, 
particularly those with poor prognosis, intractable symptoms and complex care. Thus, this 
section will cover several areas to address these elements: delivery of bad news, establishing 
goals of care, spiritual issues, and palliative and hospice care referrals.256 While the urologist 
need not be an expert in any one of these areas, a general understanding of each topic is 
important to provide quality of care. 
 
Delivering Bad News 
Several aspects of delivery can be useful in this setting.256-258 First, give fair warning. A 
statement such as “I am afraid I have some bad news for you” can be followed by a brief pause. 
Speak slowly and clearly, with small amounts of information. Present the information succinctly 
but also be prepared to repeat the information and present additional information, providing 
an early opportunity for questions and comments. Sit quietly to allow the patient and family to 
absorb the information and respond. Listen carefully and recognize the patient’s and family’s 
emotions verbally with statements such as “This is very difficult news.” Be flexible and 
responsive, allowing the patient’s and family’s concerns to direct the conversation, and present 
information at the patient’s and family’s pace. While some families prefer to know a great 
amount of detail, others may prefer less. Starting with an initial overview allows the urologist to 
assess his/her understanding and answer questions, with the opportunity to determine 
whether additional detail is desired. Agree on a follow-up plan, and make sure that the plan 
matches the family’s needs. For example, use a statement such as “I will return later today; 
please write down any questions you might have.” Be sure to document your conversation in 
the chart, including who was present, information discussed, actions to be taken, and follow-up 
planned. Finally, be mindful of your own feelings and reactions. It is not uncommon to regress 
to false assurances or over-talking based on feelings of guilt, anger, fear, or sadness.  
 
Goals of Care 
Establishing goals of care for seriously ill patients following surgery is paramount. However, 
these discussions are best had prior to surgery as opposed to after a negative outcome has 
occurred. Often, these goals are best made with open and frank discussions with the family. 
Family conferences can provide a meaningful way to establish goals, manage expectations, and 
answer questions. If the family speaks another language, the presence of an interpreter is 
paramount. The ten-step process (Table 15) provides an excellent framework for effective goal 
setting and was excerpted from the American College of Surgeons’ teaching guide for surgical 
palliative care.256 
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Table 15. Ten-Step Process for Goals of Care256 

Pre-Meeting Planning Before scheduling a conference, the provider should 
determine the reasons for convening a family 
conference, decide what testing and interventions are 
medically appropriate, review the medical history, and 
coordinate opinions (particularly if several consultants 
are involved). In addition, the provider should ascertain 
advance directive documents as well as psychosocial data 
(often gleaned from a social worker or clinical care 
manager). Finally, decide which attendees should be 
present during this meeting (providers, supporting staff, 
spiritual leaders, and members of the family) and 
designate one person to serve as the meeting leader. 

Environment Find a quiet, private setting and arrange chairs in a circle. 
If the patient is participating, make sure that he or she is 
as comfortable as possible. 

Introductions Before beginning, ask all participants to introduce 
themselves and their relationship to the patient, with 
particular attention to the healthcare power of attorney 
if the patient cannot make medical decisions. For larger 
groups, set ground rules regarding when to speak in 
order to avoid interruptions. Review the goals and 
purpose of the meeting and ask participants for their 
goals. 

Determine What Is Known Before delving into the meat of the discussion, determine 
what the patient and family already know. Using 
questions such as “What is your understanding of ___’s 
present condition?” or “What have you been told about 
___’s condition?” can allow you to structure your 
conversation and avoid misunderstandings. 

Medical Review Provide a concise summary of the patient’s current 
medical conditions and how this fits into the larger 
picture. Be sure to avoid medical jargon and avoid words 
that may be unclear or misinterpreted. Using words such 
as “dying” may be appropriate if this is accurate. 

Allow Silence and Respond to 
Questions 

For those situations in which no further treatment is 
possible, two common reactions include acceptance and 
non-acceptance. Common questions among acceptance 
include “How much time?” “What will happen next?” 
“What do we do now?” Questions/statements among 
non-acceptance include “Are you certain?” “We want a 
second opinion,” and shifting questions to minor aspects 
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of care. Be prepared to answer or address these 
statements before the meeting. 

Present Broad Care Options Generally, when discussing options, offer broad care 
options. For example, options usually can be categorized 
into two domains: 1) expanding life-saving treatments 
with a particular goal in mind, or 2) continuing comfort 
care but discontinuing life-prolonging treatments. If the 
patient can speak for himself/herself, be sure to ask 
him/her first and invite discussion from the family about 
supporting the patient’s decision. If the patient cannot 
speak for himself/herself, ask each family member what 
their own wishes are for the patient. Some families may 
benefit from time alone (10-15 minutes) to talk before 
making a decision. Finally, if the family is unable to make 
a decision and requests your input, the provider must 
make a clear recommendation. Avoid statements such as 
“What would you like to do?” at this point, given that this 
question can worsen the family’s sense of guilt. 

Manage Conflict Conflict can arise between family and the healthcare 
team or between family members themselves. Reasons 
for conflict can include grief, receipt of incorrect or 
conflicting information, anger, guilt, distrust, and 
differences in culture. To manage conflict effectively, 
employ active listening with civil discourse, correct any 
misunderstandings, offer empathy, and keep the focus of 
discussion on the patient’s wellbeing. A recommendation 
for a time-limited trial of one management option could 
be offered, with the possibility of changing the decision 
(if this is possible). Finally, recommending additional 
resources may be very helpful, including a psychologist, 
palliative care team (see section below), spiritual 
counselor (described below), or ethicist. 

Translate Goals into Care Plan Once a decision is made, refocus the goals of care. 
Reestablish expectations regarding future 
hospitalizations, Do Not Resuscitate (DNR) status, use of 
artificial hydration/nutrition, blood products, antibiotics, 
and home support. Make sure that these goals match the 
patient’s and family’s goals. 

Document and Discuss Discuss the meeting with any members of the healthcare 
team who did not attend the meeting, and document all 
goals of care clearly including what was discussed, what 
was decided, what decisions were deferred, and next 
steps. 
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Spiritual Issues 
Spiritual care is the job of all members of the interdisciplinary team (including surgeons) not 
just chaplains.259 Spirituality differs distinctly from religion, in that religion represents a set of 
beliefs shared by a particular community. Spirituality, on the other hand, refers to one’s 
personal understanding of the relationship between oneself as a human being (one’s spirit, 
one’s soul), other people, and the universe. Spiritual issues, unlike religion, arise for almost all 
dying persons and have an important role in palliative care. Although the urologist does not 
require extensive training or knowledge about religion or spirituality, the urologist should be 
able to recognize the need for support and assist patients in finding these resources. Engaging 
the palliative care team can assist with identification of such resources. Surgeons should be 
open to spiritual discussions/issues as they arise while seeking the assistance of professional 
pastoral care when appropriate. 
 
Palliative and Hospice Care Referrals 
Palliative care services are usually provided in hospitals as a consultation service or dedicated 
inpatient units.256 Often, palliative services incorporate multiple providers including physicians, 
nurses, social workers, and chaplains. Palliative care providers can bill and receive payments 
through traditional Evaluation and Management codes. According to the American College of 
Surgeons’ Guide for Surgical Palliative Care,256 there are several indications for an inpatient 
consultation for palliative care services following surgery: 
 

 Assistance with complex pain and symptom management 

 Assistance with goal-of-care discussions and decisions 

 Prognostication  

 Hospice eligibility assessment 

 Psychological and spiritual support for patients and families 

 Assistance in discussions regarding symptom management for withdrawal of life-
sustaining interventions 

 
Postsurgical palliative care can impact five domains of quality care from the patient’s 
perspective: 1) receiving adequate pain and symptom management; 2) avoiding inappropriate 
prolongation of dying if a patient is terminal; 3) achieving a sense of control; 4) relieving 
burden; and 5) strengthening relationships with loved ones.260 Arguably, most surgeons are not 
adequately trained to carry out these types of conversations.261 However, communications that 
frame the surgeon-patient relationship, particularly in aspects of palliative care, can be 
regarded as a worthwhile and important intervention. The American Medical Association, 
through Education for Physicians of End-of-Life Care (EPEC) has created interactive modules 
focused on communication and establishing goals of care which may be helpful to the surgeon 
interested in learning and practicing these palliative care techniques. Otherwise, use of in-
hospital pain or palliative care service referral is appropriate. Urologists should be aware that 
palliative care consultation is often obtained too late. Among consultations at a level 1 trauma 
center, median time from consultation to death was one day, demonstrating an important 
opportunity to engage palliative care services earlier in the course of hospitalization.262 
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Hospice care focuses on health management for terminal care and is a subset of palliative care. 
Hospice care can be delivered in a Medicare-certified home hospice agency, a non-Medicare-
certified home hospice agency, and inpatient beds within an acute care hospital, nursing home, 
or free-standing dedicated inpatient hospice facility. In general, eligibility for Medicare-covered 
hospice includes physician-certified prognosis of less than six months, treatment goals palliative 
rather than curative, and a physician willing to be identified as the physician on record. Hospice 
services can include a number of resources similar to the broader definition of palliative care, 
including physical symptom control; home health aide services for help with bathing, dressing 
and feeding; psychological counseling; preparation for death; spiritual support; volunteers to 
assist patient and family; and bereavement program for family after death. 
 

 
Part 2: Transition to the Outpatient Setting  
 
Clear and Readable Postoperative Education and Instructions 
 
Engagement of the family, patient and/or caregiver in the postoperative education process with 
systematic preparation is critical to optimizing post-discharge outcomes. Self-management at 
discharge involves sharing the skills, practical tips, and repeating education as needed, tailored 
to the patients’ needs.  
 
Many times communication is unilateral, chiefly as a result of staffing and time constraints, 
hindering the effectiveness of postoperative education. Health professionals need to provide an 
opportunity for questions from the patient and their caregiver(s) in order to reduce the risk of 
confusion among patients in a vulnerable period in their postoperative care.  
 
Ideally, in elective procedures, the education begins with the preoperative office visit, and a 
patient considering surgery receives a written protocol to outline what to expect during the 
admission process. General guidelines for care on discharge and awareness of signs and 
symptoms concerning for the occurrence of complications as well as prevention of those 
complications should be delivered at this visit.  
 
During the transition to discharge, allow an opportunity for questions to better meet the needs 
of the patient who is returning to home or transitioning to an extended care facility based on 
the trajectory of his or her postoperative course. Education that is individually tailored, 
understandable for patients with low health literacy, and culturally competent is most 
beneficial. Effective tools—as described below—help patients navigate this complex healthcare 
process successfully. For any future procedures, these best teaching practices may improve 
patients’ abilities to make more informed healthcare decisions.  
 
The transfer of clear medical information is especially important. One of the most successful, 
evidence-based methods of patient education is the Teach-Back Method. Patient understanding 
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is verified when patients can restate the postoperative educational information in their own 
words.263-265 Patients remember and understand less than half of what is explained to them.266 
This method helps healthcare providers confirm understanding and offer repeat teaching, if 
necessary, without embarrassment to the patient. Key components to this strategy include the 
use of plain language and a slow and clear speaking style.  
 
Postoperative complications can be prevented with careful attention to early signs and 
symptoms, but patients must be aware of these signs. This can include having an accurate 
understanding of the need for adequate oral intake and diet to maintain good fluid and 
electrolyte balance and promote normalizing urine and bowel function. Instructions on pain 
management are critical as adequate pain control will allow for adequate rest and healing. This 
discharge education includes advisement that as healing continues, the need for analgesics 
decreases. Given physician-led efforts to address the opioid epidemic, many surgeons are 
systematizing discharge opioid prescriptions tailored to the patient and procedure performed.  
 
Physical activity is always challenging with respect to patient education. Prevention of 
postoperative complications includes early ambulation and also rest as needed with possible 
leg elevation. However, this must be balanced with accurate instructions on lifting and activity 
restrictions as well as the impact of postoperative recovery on work release. Example 
instructions include splinting the incision when patients have to cough and deep breathing 
exercises.  
 
With respect to wound management, based on the procedure performed, patients will receive 
different instructions related to when and how they may shower and care for the incision. 
Patients are often given restrictions to restrict bathing to showers and to avoid baths and spas. 
Although these instructions may not decrease infection rates after surgery, clear instructions 
may promote careful repeated inspection of the wound, in which patients may watch for any 
untoward signs of bleeding, swelling, or discharge.  
 
At discharge, patients receive their discharge packet and prescriptions. After all teaching has 
been completed, discharge paperwork is given and follow-up appointments are confirmed. 
Phone numbers need to be included with the discharge packet for patients to have confidence 
that they have access to resources to address questions should they arise. Ideally, the patient 
should receive a phone call within 48 hours of discharge to check on maintenance of the 
discharge plan and if any problems or issues have occurred. These processes can ensure better 
patient satisfaction and, after complex procedures like radical cystectomy, avert some 
readmissions.267  
 
 
Engagement of Family, Patient and/or Caregiver  
 
Involvement of a patient’s caregiver team in postoperative discharge planning is important to 
optimize patient-centered outcomes after surgery. Family members and caregivers often bear 
the brunt of home nursing care, especially when patients are discharged with surgical drains or 
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are learning to manage catheters and stoma appliances. Therefore, engagement of caregivers 
in postoperative discharge planning and discharge teaching is critical to reducing preventable 
complications after urologic surgery.  
 
Few formal interventions targeting caregivers have assessed postoperative post-discharge 
outcomes, especially after urologic surgeries. Following cardiothoracic surgery, involvement of 
caregivers—most of whom were family members—in inpatient nursing care was associated 
with improved patient satisfaction and lower 30-day readmission rates in a retrospective review 
of participation in a program called Partners in Healing.268 Among program participants, five 
percent were readmitted within 30 days of discharge compared with 13.5 percent of matched 
controls. Key components of the intervention included participation in patient activities such as 
incentive spirometry, transitions in and out of bed, and recording of bathroom trips. Caregivers 
noted that the program facilitated more efficient access to minor resources in the hospital, 
such as warm blankets or water, that usually require a nurse call, and caregivers reported 
increased confidence in the ability to manage the patient’s postoperative needs at home.  
 
 
Medication Management  
 
Patients are particularly susceptible to medication errors following discharge after major 
surgery.269 The postoperative period is a time of problematic discontinuity in care providers for 
patients undergoing major surgery. A major source of error includes the need for substantive 
changes to a patient’s preoperative medication regimen at the time of discharge.  
 
This may relate in part to inaccurate admission medication reconciliation.270 Medication 
discrepancies are unfortunately common and can occur in more than half of surgical 
admissions.271 These discrepancies may have clinical consequences. Admission medication 
regimen errors may be more common among patients with low health literacy or language 
barriers.  
 
One possible solution is the use of pharmacists in admission medication reconciliation. In one 
large randomized controlled trial, the performance of admission medication reconciliation by 
clinical pharmacists was associated with a large reduction in medication errors.272 This can be 
supplemented and accuracy further ensured when the pharmacist prescribes the discharge 
medications to rectify any observed errors. Preventable adverse drug events can be reduced 
from 11 percent at discharge to one percent among patients randomized to usual care versus a 
pharmacist-led reconciliation intervention, respectively.273 The intervention included 
clarification of the medication regimen, detailed discussion of the medications including doses 
and side effects, screening for barriers to medication adherence, and a telephone follow-up 
three to five days after discharge to discuss any concerns. Unfortunately, only five percent of 
US postoperative discharges involve clinical pharmacists in obtaining medication histories.274 
This consideration is more critical among patients with multiple health conditions subject to 
polypharmacy. 
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Inpatient medication changes often relate to the intensity of the postoperative recovery. As 
patients experience hemodynamic changes, dietary restrictions, and large-scale fluid shifts, 
medications such as anti-hypertensives and hypoglycemics are often held. Reintroduction of 
these medications may require temporary dose adjustments. Hospital medication formularies 
can impact inpatient utilization of home medications as substitutions are often required. This 
necessitates more careful consideration of medication reconciliation at hospital discharge.  
 
Discharge reconciliation involves consideration of resumption of preadmission medications, 
intentional changes in the doses of those medications, the addition of newly added 
medications, and cessation of medications that were transiently required during the inpatient 
admission. Common examples of short-term perioperative medications that may be 
discontinued at discharge include venous thromboprophylaxis and prophylaxis against stress 
gastritis.  
 
Formal multidisciplinary medication reconciliation at discharge reduces the risk of medication 
errors. The American College of Surgeons and American Geriatric Society released a joint 
guideline on the perioperative care of geriatric patients,275 who comprise a large proportion of 
patients undergoing urologic surgeries. These guidelines explicitly state that a “patient or 
patient caregiver should receive a complete list of all medications and dosages to continue on 
discharge from the hospital. Medication changes made during the hospital stay should be 
emphasized.” As such, use of medication reconciliation at hospital discharge is a performance 
metric in the Healthcare Effectiveness Data and Information Set (HEDIS) Measures.276 
 
 
Coordinated Care/Follow-up with Primary Care Physician 
 
Successful transition to home requires coordination of follow-up with a PCP. This appears to be 
a gap for both medical and surgical discharges. For example, many patients discharged after a 
medical or surgical admission require additional outpatient workups, often intended to be 
completed by the PCP. Yet, one study of discharges from a large academic medical center 
demonstrated that 36 percent of discharged patients do not complete recommended 
workups.277 Longer time to a post-discharge visit with a primary care doctor was associated 
with a lower likelihood of completing a recommended evaluation. Table 16 highlights several 
challenges and possible solutions for ensuring better transitions between inpatient teams and 
PCPs.278  
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Table 16. Challenges and Solutions in Coordination between Surgeons and Primary Care Physicians278 

Postoperative transition 
challenges 

Opportunities and solutions in postoperative 
transitions 

Communication between surgeons 
and PCPs 

 Efficient delivery of discharge summaries to PCPs 

 Inform PCPs of new diagnoses, new medications, 
and postoperative care instructions 

 List follow-up care and tests that need to be 
coordinated  

Changes in preoperative 
medication regimen 

 Display preadmission medication list alongside 
discharge medication list. 

 Provide indications for new medications and 
changes to existing medications 

 Partner with clinical pharmacists for medication 
reconciliation  

Self-management responsibilities   Multidisciplinary discharge team to address 
postoperative education 

 Coordinate follow-up appointments with PCP 

 Telephone follow-up of discharged patients; clarify 
medication concerns 

 

Follow-up with a PCP after urologic surgery can help reduce the risk of medication-related 
errors, clarify the resumption of preadmission medications, and reinforce postoperative care 
instructions. Only 49 percent of patients admitted for medical indications to a tertiary care 
academic medical center had timely primary care follow-up in a small prospective pilot study.279 
Readmission rates were lower among patients with timely primary care follow-up after 
discharge (three percent versus 21 percent among patients without timely primary care follow-
up). This small pilot echoes a larger study of readmissions among Medicare beneficiaries in 
which 50 percent of readmitted Medicare beneficiaries had no identifiable bill for an outpatient 
visit between discharge and their readmission.280  
 
Barriers to adequate primary care follow-up can include lack of an assigned primary care 
doctor, payer coverage and concern about co-pays, transportation (especially after complex 
surgical procedures), and lack of scheduling while the patient was admitted. Clinical care 
pathways that include preoperative and postoperative elements could consider making post-
discharge primary care appointments prior to scheduled surgeries to try to increase adherence 
to primary care follow-up after an operation.  
 
 
Need for Home Health at Discharge 
 
Inpatient assessments by nursing, enterostomal therapy, physical therapy, and occupational 
therapy often determine the need for home health services. For some surgical procedures, 
home healthcare may be a source of excessive expenditure without improved outcomes. 
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Patients undergoing radical prostatectomy in the Michigan Urologic Surgery Improvement 
Collaborative (MUSIC) received home healthcare services 13 percent of the time without 
benefit to their short term health outcomes.281 Yet home healthcare can be a valuable source of 
support for patients managing complex postoperative recoveries, navigating multiple surgical 
tubes or drains, learning to care for new urostomies, or requiring additional physical therapy 
services.  
 
Home health services have not been robustly examined after urological surgery. After total joint 
arthroplasty and pancreatectomy, home health services can lead to an increase in readmissions 
for minor complications, possibly a consequence of overdiagnosis of less severe adverse 
events.282,283 Yet, conceptually, the early identification of complications after certain urologic 
surgeries where these events are common could have benefit as is the case following radical 
cystectomy. 
 
Checklists may identify the need for home health services at discharge. However, standard 
checklists that determine the need for postoperative post-discharge home health services are 
unavailable at this time. 
 
 
Additional Considerations for High-Risk Readmissions  
 

Among urologic procedures, radical cystectomy carries the highest risk of readmission within 30 
days of discharge, with published readmission rates ranging from 21-31 percent.284-287 Risk 
factors that have been associated with readmissions after radical cystectomy include the 
occurrence of complications during the index hospitalization; certain patient characteristics 
including age, preexisting diabetes, and obesity; as well as discharge to a skilled nursing facility. 
Many of these factors are likely correlated with adverse events during the index stay.285,288 
 
Certainly, given the morbidity of the surgery and the combination of an extirpative and 
reconstructive surgical procedure into one operation, many of these complications are likely 
non-modifiable.288 However, understanding the time course of readmissions may allow for 
healthcare team communications with discharged patients to avert some of these unplanned 
readmissions. Most readmissions occur within two weeks of discharge with predominant 
causes of readmissions including infectious complications and failure to thrive.267,285,289 This 
may inform the timing of outpatient encounters—including telephone calls—which in one 
systems engineering modeling study was anticipated to avoid 16 percent of potential 
readmissions.267 The majority of these would involve earlier detection of infectious 
complications at a time point when they could be managed as an outpatient. Early pulmonary 
rehabilitation that includes post-discharge encounters involving home health have incorporated 
efforts to mitigate failure to thrive-related readmissions through home-based intravenous fluid 
hydration.  
 
The identification and prevention of readmissions after high-risk surgeries could involve 
checklists such as the SURPASS checklist described above. Postoperative Checklist E describes 
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physician-led and nurse-led tasks and includes discussion of needed wound care, diet, 
management of surgical drains, anticoagulant management, and medication reconciliation. 
Better wound care instructions and awareness of the early signs and symptoms of surgical site 
infections may help with reduction in infection-related readmissions. An emphasis on diet and 
hydration may decrease revisits associated with failure to thrive. Medication management and 
anticoagulation management are critical, especially as 10 percent of patients undergoing radical 
cystectomy experience VTE.288 Most of these occur after discharge.288  
 
The SURPASS checklist likewise includes post-discharge appointments and coordination with 
PCPs. By systematizing the generation of these appointments, healthcare teams can ensure 
appropriate follow-up with the primary surgical team, and appropriate communications with 
patients’ PCPs as discussed above. Especially among high-risk patients, based on their 
characteristics or the magnitude of the surgery involved, these visits can further allay the 
burden of preventable readmissions.  
 

 

Part 3: Post-Discharge Postoperative Considerations 

Follow-up and Surveillance Strategies – Value of Risk-Based Algorithms  
 
The purpose of postoperative follow-up revolves around decreasing and preventing 
complications, emergency visits, and hospital readmissions. For cancer patients, the intent of 
follow-up extends beyond these measures to the hope of capturing recurrences early, thereby 
allowing for a positive impact upon oncologic outcomes. Follow-up also allows the clinician to 
learn the natural history of disease processes after surgery and the impact of interventions. 
Although a critical element in postoperative care, consensus recommendations on follow-up 
are lacking.  
 
Follow-up of the Non-Oncologic Patient 
Currently, for the non-oncologic patient, the decision for postoperative follow-up may be 
dictated by drain management, risk of postoperative morbidity, patient health factors, and 
billing as well as clinic resources and availability. Such multi-factorial decision-making combined 
with a multiplicity of different procedures makes creation of standardized postoperative follow-
up recommendations difficult and its practice heterogeneous. Although development of a 
consensus regimen would be arduous, novel approaches to follow-up are worth mentioning 
and may be useful to the urologic surgeon. 
 
Krishnan et al.267 used a systems engineering methodology to develop an optimal model for 
follow-up after radical cystectomy to reduce hospital readmissions. Using a delay-time analysis, 
the group found that the timing of the follow-up encounter was the most critical element to 
detecting patients at risk for readmission, with the key period being between four to five days 
after discharge. Interestingly, the type of encounter utilized, office visit versus telephone call, as 
well as the order of such encounters were found to be less important. Here, the authors 
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learned that telephone calls might serve as sufficient proxy for a postoperative office visit 
intended to identify patients at risk. Utilization of the telephone call by a nurse, inquiring about 
symptom management and treatment side effects, was felt to be a unique follow-up strategy 
that urologic surgeons could capitalize on during the early postoperative period and especially 
in the setting of increasing regionalization of high-risk procedures to large volume medical 
centers.267 Although this study focused on follow-up after cystectomy, extension of this 
industrial-like approach to other high-risk procedures could afford us a better understanding of 
the optimal timing for initial postoperative encounters and whether use of alternative 
strategies to the office visit may be sufficient substitutes.  
 
Certainly with the evolution of telemedicine, novel opportunities to engage in closer contact 
with patients and obtain more real-time information outside the typical office visit, with 
telephone calls and use of physician extenders becoming readily available. Although likely to 
become a part of all our future practices, the optimal manner by which we should incorporate 
such applications into the typical postoperative follow-up algorithm necessitates further 
investigation.  
 
Follow-up of the Oncologic Patient 
As compared to the non-oncologic patient, there are multiple resources available to guide 
postoperative oncologic follow-up. The most nationally recognized sources outlining specific 
surveillance schedules are the AUA,290 the National Comprehensive Cancer Network (NCCN)291 
and the European Association of Urology (EAU).292 These organizations derive follow-up 
strategies by reviewing the best evidence to date on recurrence patterns and prognostic 
indicators and finalize recommendations via panel discussions. A commonality among 
guidelines is the use of a risk-stratified approach to grade intensity of follow-up. Although most 
use pathologic stage for stratification, surveillance schedules among these organizations are 
not uniform. Even for the same cancer type, recommendations from the AUA, NCCN and EAU 
vary in frequency and duration of follow-up as well as type of imaging utilized.290-292 This 
guideline heterogeneity continues to perpetuate due to a lack high-level evidence validating a 
preferred frequency, duration, and type of surveillance testing. Without guideline 
standardization, urologists have resorted to more independent decision making in their delivery 
of surveillance care, creating variable practice patterns of follow-up,293 which are poorly 
compliant with published recommendations.294,295   
 
Despite the lack of level 1 evidence, there are a number of valuable concepts that can be 
gleaned from the existing literature that may enhance the urologists’ delivery of surveillance 
care. First, the practice of scheduled oncologic follow-up shows potentially beneficial patient 
outcomes as well as harms that can be mitigated. Although, demonstration of a survival benefit 
from surveillance is challenging, retrospective analyses by both Boorjian et al.296 and Merrill et 
al.297 in bladder and renal cell cancer, respectively, provide initial evidence that such a survival 
advantage may be occurring from scheduled cancer follow-up. In both cancer cohorts, a 
survival benefit was afforded to patients whose recurrences are captured asymptomatically 
(i.e., from imaging) as compared to patients whose recurrences were detected from symptoms 
that prompted evaluation.296,297 While only retrospective analyses, these studies are the first to 
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demonstrate that improved patient survival may exist from the practice of surveillance in 
urologic cancers. Additionally, Strope et al.298 raised the idea that certain elements of follow-up 
care may be more important than others to improving patient survival, such as physician visits 
and urine tests in bladder cancer, as well as the time period of surveillance visits following 
surgery (7-24 months post-surgery versus earlier).   
 
When there are benefits, there can also be harms. Investigation of the harms of surveillance, 
such as development of secondary malignancies from serial ionized imaging, has been a topic of 
particular concern for stage I testicular cancer patients.299 However, with the advent of low-
dose CT protocols, more sensitive scanners, and less intensive surveillance schedules, risk of 
secondary malignancies, even for a 20-year-old, could be mitigated significantly and potentially 
reduced to a lifetime risk of one percent.300  
 
Another potential harm of surveillance can be the anxiety and fear of recurrence that the 
survivor generates around these follow-up visits. Addressing such psychological aspects of 
survivorship issues is another valuable concept that should be incorporated into the urologists’ 
surveillance practice. Even for the long-term testicular and prostate cancer survivor, fear of 
recurrence can persist to a modest intensity over five years from diagnosis showing no 
significant change over time.301,302 Despite having heightened anxiety during visits, survivors, 
specifically with colorectal cancer, have reported a strong preference to continuing follow-up, 
irrespective of such visits leading to an earlier detection of recurrence.303 Provision of strategies 
to cope with the fear of recurrence304 and overall generating a good patient-centered 
communication during follow-up visits305 were found to be key elements in mitigating the 
psychological stress connected with oncologic surveillance.   
 
An additional important concept garnered from the literature is that guidelines in their current 
form may benefit from optimization. Using retrospective databases, the effectiveness of the 
NCCN and AUA renal cell carcinoma (RCC) surveillance guidelines postsurgical resection as well 
as the NCCN and EAU urothelial cancer (UC) guidelines following cystectomy were evaluated. If 
strictly followed, all protocols would fail to capture disease recurrence comprehensively. 
Specifically, for RCC, the NCCN and AUA recommendations would miss approximately 32 
percent and 33 percent of all primary recurrences, respectively.306 For UC, the NCCN and EAU 
would miss approximately 30 percent and ten percent of all primary recurrences, 
respectively.307 All protocols, irrespective of cancer type, were most limited in detecting 
recurrences among low-stage patients. For RCC, it was estimated that capturing 95 percent of 
recurrences would require current surveillance protocols to extend beyond 10 years for all risk 
strata. Not surprisingly, such extension of surveillance was found to be more costly than current 
recommendations.306 With rising cancer costs and the need to improve medical resource 
allocation, extension of existing guidelines becomes unreasonable. 
 
The reasons behind guideline underperformance are multiple. Currently, protocols define their 
duration of follow-up on recurrence patterns estimated using the cumulative incidence of 
recurrence. This linear method of estimating recurrences assumes a patient’s risk profile 
remains static over time. However, based on a concept termed conditional survival, this 
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assumption may no longer be true. The concept of conditional survival, where the duration of 
survivorship influences the probability of future survival, has been shown to occur in multiple 
malignancies.308-311 Use of a more sophisticated risk model to define follow-up schedules may 
improve guideline performance and allow for a reduction in surveillance intensity with longer 
survivorship. Lastly, current guidelines focus only on disease related variables to define their 
risk stratification schemes. However, incorporation of non-cancer variables and use of a 
competing risk approach may better simulate a patient’s natural disease course. In RCC, both 
age and comorbidity status were found to be strong predictors of non-RCC death, and when 
integrated into prediction models, quantification of a patient’s competing risk of death 
improved.312 Thus, incorporation of non-cancer variables and utilization of a competing risk 
approach may improve guideline performance by allowing better contextualization of a 
patient’s overall risk status. 
 
Based on current guideline shortcomings, the urologist should be aware of some alternate 
surveillance strategies that incorporate these modern concepts; as such, novel approaches may 
be the framework upon which future protocols become generated. For both RCC and UC, 
surveillance schedules were developed that utilize a sophisticated technique called Weibull 
modeling, which graphically displays how a patient’s risk of cancer recurrence matures with 
time and becomes modified by their cancer specific and non-cancer features.313,314 By 
stratifying a patient’s risk of cancer recurrence by pathologic stage and relapse site and 
modeling it along with the patient’s risk of non-cancer death, stratified by age and Charlson 
Comorbidity index, the dynamic interplay that was occurring between these competing risks 
over time became apparent. A reasonable stopping point for routine surveillance was 
estimated by identifying the time point at which a patient’s risk of non-cancer death exceeded 
their risk of cancer recurrence. This point was felt to be the first time when a patient’s 
competing health conditions became the more important driver of survival than their cancer. 
Using this method, vastly different surveillance durations were derived as compared to current 
guidelines for both RCC and UC patients, showing that some patient groups needed longer 
surveillance and some significantly less.313,314   
 
While this novel approach to surveillance improves upon some of the limitations of current 
guidelines, to date, it has not been validated nor compared in efficacy to existent protocols. 
However, it does set the stage for initiating the future sophistication of present-day surveillance 
protocols. Until higher level of evidence in the arena of cancer follow-up is achieved, the 
urologist must recognize that the practice of surveillance may afford beneficial patient 
outcomes, such as potentially improved survival. Furthermore, judicious surveillance should 
mitigate the harms it could generate, such as from radiation exposure and fear of recurrence. 
Appreciating that there can be a significant psychological stress to cancer survivorship and the 
need to address such issues during surveillance visits allows the urologist to deliver more 
patient-centric follow-up care. Finally, understanding the shortcomings of current protocols, 
appreciating the concepts highlighted in alternative strategies alongside with using sound 
clinical judgment, will help the urologist optimize their surveillance practice until guideline 
standardization can be negotiated.  
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Telehealth 
 
Telehealth—the remote delivery of healthcare services using telecommunications technology—
is increasingly used for perioperative care.315 Telehealth includes a large spectrum of services 
including video visits, telephone calls, and remote patient monitoring.316,317 These technologies 
can be used to enhance surgeon-patient interactions during postoperative care. Specifically, 
telehealth can be used for three primary reasons: 1) Scheduled follow-up,318-320 2) Remote 
patient monitoring,321,322 and 3) Management of acute issues.323,324  
 
Scheduled Follow-up 
The most illustrious example of the use of telehealth for scheduled postoperative care is the 
video visit. A video visit is a two-way audiovisual clinical appointment that is conducted through 
the use of videoconferencing software. Patients connect through a web-cam enabled laptop, 
smartphone, or tablet. The patient can connect from home or from a medical facility.  
 
In general, studies have shown that patients have an interest in video visits,325,326 and video 
visits can be used to enhance the patient experience and access to care. For example, after 
prostatectomy, video visits for postoperative care have been shown to reduce the patient’s 
time away from work and eliminate costs associated with travel.318  
 
Remote Patient Monitoring 
Remote patient monitoring encompasses a suite of telehealth services involving the use of 
digital health technologies to monitor patients at home or provide information to them. 
Remote patient monitoring has demonstrated significant improvement in outcomes for medical 
conditions like congestive heart failure327-332 but are now more frequently used for surgical 
care. For example, in a multicenter study of patients who underwent joint replacement, the use 
of an automated digital patient engagement platform was associated with a significant 
reduction in avoidable complications and costs at 90 days.333 Text messaging applications have 
been successfully used by some health systems to capture patient-reported outcomes (PROs) 
and daily measurements (e.g., drain output).322 At the University of Michigan Health System, 
urologists have used a chatbot (an automated conversational tool) as a remote patient 
engagement tool to reduce patient phone calls and anxiety. Finally, the development of widely 
available commercial physical activity trackers (e.g., Fitbit™) has led to increased research into 
the potential for these devices to improve healthcare.334 Preliminary evidence suggests that the 
use of wearables may be beneficial for men after prostatectomy335 and other major 
surgeries.336  
 
Management of Acute Issues 
While most healthcare institutions rely on phone calls from patients and the emergency room 
to triage and manage postoperative complications, the use of text messages and smart-phone 
photography may help reduce downstream healthcare utilization.323,324 In addition, while not 
widely studied in surgical care, the use of video visits may represent a lower-cost alternative to 
care administered in clinic or in the emergency department.337 
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Barriers to Widespread Use of Telehealth in Postoperative Care 
While the advantages of telehealth for postoperative care are promising, there are several 
barriers to wider adoption. First, significant knowledge gaps remain. While there are hundreds 
of telehealth studies, there is a surprising lack of comparative effectiveness data on the use of 
telehealth for surgical care. The lack of data may keep health systems from making large 
investments in telehealth resources. Second, while many commercial payers are beginning to 
compensate providers for telemedicine services such as video consultations, Medicare has not 
yet followed suit. Medicare’s strict reimbursement regulations have hindered the growth of 
telemedicine services for Medicare beneficiaries. These regulations include (but are not limited 
to) the following:  
 

1. Origination site requirement - The patient cannot connect from home and must be 
located in a medical facility at the time of the telemedicine encounter 

2. Geographic location of service restriction - The patient must be located in a non-
metropolitan statistical area or Health Professional Shortage Area at the time of the 
service. 

3. Service restriction - In most cases, only live video visits are reimbursed. 
 
Finally, there is significant variation in how telemedicine is defined and regulated at the state 
level. These state regulations impact commercial and Medicaid reimbursement policies. For 
instance, some states define telemedicine as “real-time,” and therefore all forms of store-and-
forward telemedicine services and remote patient monitoring may not be reimbursed by 
commercial payers and Medicaid programs in the state.  
 
While telehealth is increasingly used in the postoperative setting, there is a lack of robust data 
to support (or refute) its use. In addition, significant reimbursement barriers still remain. As 
telehealth services continue to grow, large scale randomized-trials are needed to assess their 
true value in the postoperative setting. 
 
 
Patient-Reported Outcomes  
 
PROs are defined as any report of the status of a patient’s health condition that comes directly 
from the patient without interpretation of the patient’s response by a clinician or anyone 
else.338 They record patients’ appraisal of their health and well-being and document the effects 
(good or bad) of disease and treatment. As such, PROs capture the patient voice, perspective, 
and priority and therefore are a key aspect to patient centeredness both in research and clinical 
care. Examples of PROs include functional status, symptoms, and QOL. Though initially 
developed for use in clinical trials to augment standard clinical outcomes in efficacy studies, 
PROs now support broader research areas and underpin QOL research. PROs are also currently 
being examined as clinical tools and quality measures.337-340 This expansion in footprint has 
generated a new lexicon and a growing list of acronyms, including patient reported outcome 
measures (PROMs), patient-reported outcomes adverse events (PRO-AEs), and patient-
reported outcome performance measures (PROM-PMs). 
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Prior research has shown that PROs such as QOL closely correlate with important clinical 
outcomes, such as complications and survival. Further, routine use of PROs in clinical care has 
been shown to improve communication between patients and providers, focus clinical visits on 
important patient concerns, guide symptom management, and result in higher patient 
satisfaction.341-344 These findings have propelled PROs and PROMs into clinical and quality 
arenas. For example, the Center for Medicare and Medicaid Services currently uses PROs for 
quality evaluations for patients treated with orthopedic surgery (e.g., knee and hip 
replacement) and is expanding PRO-PMs into other clinical areas such as percutaneous 
coronary intervention. The importance and potential of PROs and PROMs in influencing patient 
care is underscored by two recent seminal studies. The first reported by Cleeland and 
colleagues demonstrated that using PROs to tract symptoms and alert clinical care teams to the 
presence of severe pain, distress, sleep disturbance, or shortness of breath resulted in better 
symptom management and fewer uncontrolled symptoms after thoracic surgery.345 More 
recently, Basch and colleagues reported that patients receiving chemotherapy who routinely 
self-reported symptoms through a PRO symptom assessment system during on-treatment clinic 
visits stayed on treatment longer, had fewer urgent or emergent healthcare visits, reported 
higher QOL scores, and lived an average of five months longer than patients who were 
managed with usual care that did not include clinically integrated PROs.346,347 Combined, these 
data suggest that PROs should be considered as a tool to guide clinical care. 
 
This section is oriented toward the clinical use of PROs in postoperative patient management 
after urologic surgeries. Accordingly, the primary focus will be on how PROs can be used to 
reduce postoperative complications, optimize postoperative recovery and improve patient 
outcomes associated with surgical episodes. Though PROs cover a number of areas and 
outcomes, this paper will examine PROs that link to postoperative follow-up care, such as 
symptoms and functional status, and those that are both responsive to a clinically important 
outcome of interest and actionable. Table 17 provides examples of PROMS with associated 
target domains. 
 
Table 17: Examples of PROMs with Associated Target Domains 

Target Domain Description Example PROMs 

General symptoms Symptoms, such as pain, 

nausea/vomiting, shortness of breath, 

lack of appetite, fatigue, sleep 

disturbance, or distress 

ESAS, MDASI, PRO-CTCAE 

Urologic 
symptoms 

Specific urologic symptoms, such as 

urgency, frequency, nocturia, 

incontinence, erectile dysfunction (ED), 
pelvic pain 

AUA-SS, IIEF-5, I-QOL, USSQ 
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Recovery Physical function domains related to 

recovering from surgery, such as pain, GI 

function, cognition, and overall activity 

CARE, QoR-40 

Condition-specific 
functional 
outcomes 

Functional outcomes that are of interest 

for specific health conditions or 

procedures, such as bowel, sexual, and 

urinary function after pelvic surgery 

EPIC, BCI, VCI, Wisconsin 
StoneQOL 

Cognition Cognitive symptoms, such as confusion, 

disorganized thought or speech, 

impaired executive function, or inability 

to focus that can be classified as post-

operative cognitive dysfunction  

MMSE 

General QOL Broad physical or mental health concerns 

or functional impairments that impact 

overall QOL 

SF-36, SF-12, EQ-D5, SIP 

 
Postoperative Symptoms Assessment and Management 
Surprisingly little research regarding symptom assessment, severity, and management after 
surgery has been pursued to date. This may be the result of a pragmatic approach to evaluating 
and managing symptoms after surgery, in addition to a presumption that procedure-based 
symptoms are relatively limited to physical domains, such as pain, nausea, and fatigue. As a 
result, specific tools to evaluate symptoms after surgery are lacking, though general symptom 
scales and inventories developed mostly in cancer patient populations are available. These 
include questionnaires such as the Edmonton Symptom Assessment System (ESAS), the MD 
Anderson Symptom Inventory (MDASI), and the Patient-Reported Outcomes version of the 
Common Terminology Criteria for Adverse Events (PRO-CTCAE),348 which was developed by the 
National Cancer Institute (NCI) for adverse event reporting in clinical trials research. 
 
Developed in 1991, ESAS is a valid and reliable assessment tool designed to evaluate nine 
common symptoms, including pain, tiredness, nausea, depression, anxiety, drowsiness, 
appetite, well-being, and shortness of breath.349 Initially developed to evaluate symptoms 
commonly experienced by cancer patients, ESAS has also been used on non-cancer populations, 
including nephrology and cardiology patients,350 and several of the items within ESAS (most 
notably pain, nausea, and shortness of breath) may be relevant to patients recovering from 
urologic procedures. The MDASI is a multi-symptom PRO assessment measure designed for 
clinical and research use among patients treated with cancer therapies. It consists of 13 
symptom items (pain, fatigue, nausea, disturbed sleep, distress, shortness of breath, difficulty 
remembering, lack of appetite, drowsiness, dry mouth, sadness, vomiting, and numbness) and 

https://healthcaredelivery.cancer.gov/pro-ctcae/
https://healthcaredelivery.cancer.gov/pro-ctcae/
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six interference items (walking, activity, working, personal relationships, enjoyment of life, and 
mood).351 The PRO-CTCAE, which is an item set targeting a subset of adverse events taken from 
the NCI CTCAE, covers a number of domains that are pertinent to surgical and urologic patients, 
such as GI, respiratory, cardiac, pain, and urinary adverse event groups. The structure of the 
PRO-CTCAE includes frequency, severity and interference questions, which may add to the total 
number of required questions. Additionally, the PRO-CTCAE was designed as an adverse event 
assessment tool, not as a symptoms screen, which may impact how it is used in clinical care. 
The clinical application of the PRO-CTCAE, however, is supported by prior research that used 
CTCAE items to identify and prompt management of symptomatic adverse events associated 
with treatment.346,347 Using an early version of the PRO-CTCAE, researchers at the Memorial 
Sloan Kettering Cancer Center studied 120 women treated surgically for suspected or confirmed 
gynecologic malignancies using a proactive symptom assessment system augmented with 
clinical alerts. This resulted in 112 alerts, 28 patient contacts, and two referrals for urgent 
clinical evaluation in the emergency department, most commonly for poor performance status, 
nausea, and fatigue.352  
 
The Patient-Reported Outcomes Measurement Information System (PROMIS) is another PRO 
platform that that is available to evaluate postoperative outcomes and recovery. It consists of a 
set of patient-centered measures designed to evaluate and monitor physical, emotional, and 
social health of adults and children. Supported by the National Institutes of Health, the PROMIS 
project resulted in the creation of an item bank covering a number of health domains that can 
be used to follow QOL and other PROs over time. These include many of the symptoms and 
symptom clusters discussed above, such as fatigue, pain, and sleep disturbance. PROMIS also 
covers other areas more comprehensively, including GI symptoms, sexual function, anxiety, 
depression, cognitive function, social functioning, and activities. Examples of some of the adult 
measures include global health, dyspnea, fatigue, GI function, pain, physical functioning, sexual 
functioning and satisfaction, and sleep disturbances.353 Though clinical use is very limited, a 
recent pilot study evaluated PROMIS as a measure of recovery after abdominal surgery and 
reported reasonable responsiveness among PROMIS physical function domains in a small 30 
patient sample.354 PROMIS questionnaires are publicly available for use in clinical practice 
without licensing or royalty fees and can be downloaded at 
http://www.healthmeasures.net/search-view-measures.355 

 
Recovery after Surgery 
Beyond symptoms, assessing and supporting general recovery after surgery is of interest for 
surgeons. Though not widely used, recovery after surgery can be evaluated using an 
assessment tool called the Convalescence and Recovery Evaluation (CARE).356 Based on iterative 
content development and psychometric testing, CARE is a reliable and valid 27-item scale that 
assesses four recovery domains based on patient-reported pain, GI symptoms and function, 
cognition, and physical activity.356 In a follow-up study of 96 patients managed with abdominal 
or pelvic surgery, researchers reported that 44 percent of patients recovered to 90 percent 
baseline status within two weeks of surgery, 28 percent recovered to baseline between two to 
four weeks, and 28 percent took more than four weeks to recover. Bowel and cancer surgery 
were associated with longer recovery times.357 In the context of cystectomy, which is arguably 

http://www.healthmeasures.net/search-view-measures
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one of the most if not the most complex and morbid surgeries performed in urology, recovery 
was prolonged and characterized by deficits across all domains with minimal to moderate 
recovery at six weeks, which was the distal evaluation point.358  
 
Patient-Reported Function after Surgery 
Perhaps the most robustly developed and research area of PROs in urology, recovery of 
functional status carries obvious importance after urologic procedures. Most prior PRO 
research in urology has focused on sexual and urinary function. Though a comprehensive 
review and catalogue of existing PROMs is beyond the scope of this white paper, several of the 
most common urologic measures that evaluate function will be discussed herein. One of the 
most widely used PROMs for evaluating non-specific lower urinary tract symptoms such as 
urgency, frequency and dysuria is the International Prostate Symptom Score (IPSS).359 The IPSS 
consists of seven items (incomplete emptying, frequency, intermittency, urgency, weak stream, 
straining, and nocturia) scored on a five-point scale with an additional QOL question and can be 
used to evaluate urinary symptoms among both men and women. Summed scores of 0-7 
indicated mild urinary symptoms, while scores between 8-19 and 20-35 correspond to 
moderate and severe symptoms, respectively. 
 
Similarly, sexual and erectile function are focal points after a number of urologic procedures 
and are a target outcome of interest for urologists and urologic patients. Straightforward 
erectile function indices, such as the International Index of Erectile Function (IIEF)360 have been 
available to screen for ED for years. The IIEF consists of 15 questions related to erectile 
function, orgasm, sexual interest, and sexual satisfaction and has been used extensively in 
clinical research. A shorted five-item version, the Sexual Health Inventory for Men (SHIM)361 is 
used more commonly in clinical practice due to its ease of administration and scoring. A 
threshold SHIM score of 17-21 out of a total score corresponds to mild ED, while scores in the 
range of 12-16 correspond to mild to moderate ED, 8-11 indicate moderate ED and scores 
below 7 mark ED. Sexual and erectile function are also included in multi-domain PROMs, such 
as the Expanded Prostate Cancer Index Composite (EPIC),362 which is a 26-item health 
questionnaire containing questions regarding not only sexual function, but also urinary, bowel, 
and hormonal function.363 EPIC has been used extensively in clinical research studies to map the 
recovery trajectory of sexual and urinary function after surgery, as well as to compare 
functional outcomes across different treatment modalities.364 More recently, quality initiatives 
aimed at reducing treatment morbidity associated with actively managing prostate cancer have 
relied on EPIC as a PROM-PM. In addition, a 16-item one-page version of EPIC designed to be 
administered and scored in clinical practice settings (EPIC-CP) is available.362,365 This version 
reduces the number of questions answered by patients and can be scored by clinicians in a 
straightforward manner similar to the scoring of the AUA Symptom Index. Similar multi-domain 
PROMs exist for several urologic conditions. Though a complete review of all of disease-specific 
PROMs is beyond the scope for this review, several comprehensive reviews are available for 
additional reading.366  
 
  

https://www.baus.org.uk/_userfiles/pages/files/Patients/Leaflets/iief.pdf
http://www.urologysa.com.au/pdf/sexual-health-inventory-for-men-shim.pdf
https://medicine.umich.edu/dept/urology/research/epic
https://medicine.umich.edu/dept/urology/research/epic
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Cognitive Impairment after Surgery 
Post-operative cognitive dysfunction (POCD) is defined by a decline in cognitive performance 
after surgery compared to preoperative neuropsychological functioning and seen in 
approximately 12 percent of patients after surgery.367 Though widespread assessments for 
POCD are not common in everyday practice, the syndrome is associated with deficits in QOL, a 
decreased likelihood of returning to work, and increased mortality after surgery and may also 
be associated with dementia later in life. Several risk factors for POCD have been identified, 
including general versus regional anesthesia, older age at time of surgery, and existing cognitive 
impairment.   
 
Emerging Targets for PROMs 
Other areas of postoperative recovery where PROs and PROMs could provide valuable 
information include nutritional assessment and more discrete aspects of functional status, such 
as direct estimates of physical activity (e.g., time spent walking, steps taken). The CARE 
instrument discussed above covers some of these topics but is not widely used. Recent 
literature has highlighted the association with preoperative depression with poor postoperative 
complications, such as delirium, complications, persistent pain, prolonged hospitalization, and 
mortality, suggesting that mental health and depression screens could be considered prior to 
surgery and that future research should determine if interventions to target and manage 
depression translate to improved postoperative outcomes. Similar results have been chronicled 
with frailty and deficits in postoperative recovery.368 Quality of recovery has also been assessed 
using measures that developed in the anesthesiology field. For example, the Quality of 
Recovery-40 measure assesses recovery across five dimensions: patient support, comfort, 
emotions, physical independence, and pain, and is oriented toward recovery from anesthesia 
more than specific surgical procedures, but it could be used to track postoperative recovery 
after urologic procedures.369,370 The postoperative recovery scale is another measure that has 
also been developed, but limited clinical evidence regarding its use in clinical care or in urologic 
patients is available.371  
 

 
Conclusion 
 
This white paper summarizes a wide variety of postoperative factors that may impact surgical 
outcomes in urology. A listing of take-home points is provided below. By understanding and 
applying the best practices for postoperative care described in this practical guide, urologists 
can optimize the quality of care for their urologic patients.  
 

1. In-Hospital Considerations 
a. Use of a standardized, team-based handoff from the OR to postoperative 

setting is associated with fewer errors, improved quality of communication, a 
decrease in preventable postoperative complications, and improvement in 
short-term outcomes. 
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b. Postoperative cardiac and respiratory monitoring may be helpful in select 
postoperative patients with risk factors for clinical deterioration. 

c. Evidence-based ERAS protocols are recommended for all complex urologic 
surgeries. 

d. Malnutrition is a significant and under-recognized problem in high-risk surgical 
patients, such as those undergoing cystectomy, and may have an impact on 
immune function and clinical outcomes. Malnutrition should be recognized as 
a modifiable risk factor and treated accordingly. 

e. Surgical incisions proceed through normal healing processes within 14 days. 
Wounds that deviate from normal healing trajectory can be managed through 
specific evidence-based recommendations that take into account the wound 
type and selection of specific wound products. 

f. Management of urostomy stomas should involve a wound ostomy nurse if 
possible. Providers should understand the appropriate method for obtaining a 
urine specimen, ordering supplies, and managing stomal complications. 

g. Considerations for continent diversion management differ from those for non-
continent diversions. Providers should teach patients stepwise instructions for 
caring for a continent diversion (such as orthotopic neobladder) along with 
appropriate catheterization technique, following similar methods employed for 
intermittent catheterization.  

h. Early mobilization after surgery shows benefit and should be incorporated into 
the postoperative management of all patients. 

i. Catheters and drains are commonly used tools that can promote healing and 
drainage following many urologic procedures. Providers should understand 
commonly used drains and tubes for urologic procedures, along with general 
guidelines for their selection and management. 

j. Postoperative analgesia should apply a multimodal approach, targeting 
different mechanisms (pharmacologic and non-pharmacologic) in the 
postoperative period to reduce opioid requirements. 

k. Chemoprophylaxis against VTE should be tailored to the perceived risks of VTE 
for a given patient, using the standardized CHEST guidelines when possible. 

l. Continuation and/or re-initiation of antiplatelet or anticoagulant medications 
should be carefully considered in the postoperative period, drawing from 
suggestions from the AUA/ICUD white paper on Anticoagulation and 
Antiplatelet Therapy in Urological Practice. 

m. Postoperative antimicrobial use should consider AUA best practice guidelines 
on urologic surgery antimicrobial prophylaxis, with special considerations for 
patients with urologic prosthetic devices and IUCs. 

n. Postoperative blood transfusion is common after complex invasive urologic 
procedures, and decisions should be based on criteria outlined in the clinical 
practice guidelines from the AABB. 

o. Palliative medicine may be relevant for some postoperative patients with poor 
prognosis, intractable symptoms and complex care. Providers should therefore 
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be aware of method to address these issues through treatment, consultation 
and referral. 

p. Checklists may be useful to improve safety culture in the postoperative setting. 
The SURgical PAtient Safety System (SURPASS) checklist provides several 
postoperative checklists that can be incorporated into a surgeon’s practice to 
reduce variation and improve standardized care. 

2. Transition/Discharge 
a. Postoperative education and instructions should be clear and readable, 

including a description of possible complications, expectations for physical 
activity and wound management, and medication reconciliation.  

b. If possible, engagement with the family or caregiver can improve postoperative 
discharge planning and optimize postoperative outcomes. 

c. Medication management and reconciliation is vital to avoid errors during 
transition from the inpatient to outpatient setting.    

d. Coordination of care with a PCP after discharge can reduce medication errors 
and optimize outcomes. 

e. Home health services may provide a valuable source of support for managing 
complex postoperative recovery, navigating surgical tubes or drains, learning 
to care for a new urostomy or requiring physical therapy.  

3. Follow-up and Surveillance 
a. Postoperative follow-up should focus on decreasing and preventing 

complications, reducing emergency visits, and preventing hospital 
readmissions. 

b. Non-oncologic surveillance varies and may depend on drain management, risk 
of postoperative morbidity, patient health factors, and billing.  

c. Oncologic surveillance can be determined using nationally recognized 
resources such as the AUA, NCCN, and EAU, which review the best evidence to 
date on recurrence patterns and finalize recommendations via expert panel 
discussions. 

d. Telehealth involves the remote delivery of healthcare services using 
telecommunications and may be employed postoperatively for scheduled 
follow-up, remote patient monitoring, and/or management of acute issues. 
While telehealth has many benefits, several barriers such as geographic 
location and service restriction may limit its use. 

e. PROs are defined as any report of the status of a patient’s health condition 
that comes directly from the patient without interpretation by a clinician or 
anyone else. PROs correlate closely with clinical outcomes and should be 
incorporated into postoperative surveillance to improve communication, guide 
symptom management, and improve patient satisfaction. 
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DISCLAIMER  
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those that are FDA-approved, which may immediately come to represent accepted clinical practices.  
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Appendix 1. 

Nutritional Risk Screening (NRS 2002)* 

 

 

NRS-2002 is based on an interpretation of available randomized clinical trials. *indicates that a trial directly supports the categorization of patients with 
that diagnosis. Diagnoses shown in italics are based on the prototypes given below. Nutritional risk is defined by the present nutritional status and risk 
of impairment of present status, due to increased requirements caused by stress metabolism of the clinical condition. 
 
A nutritional care plan is indicated in all patients who are (1) severely undernourished (score=3), or (2) severely ill (score=3), or (3) moderately 
undernourished + mildly ill (score 2 +1), or (4) mildly undernourished + moderately ill (score 1 + 2). 
 
Prototypes for severity of disease 
 Score=1: a patient with chronic disease, admitted to hospital due to complications. The patient is weak but out of bed regularly. Protein requirement 
is increased, but can be covered by oral diet or supplements in most cases. 
 Score=2: a patient confined to bed due to illness, e.g. following major abdominal surgery. Protein requirement is substantially increased, but can be 
covered, although artificial feeding is required in many cases. 
 Score=3: a patient in intensive care with assisted ventilation etc. Protein requirement is increased and cannot be covered even by artificial feeding. 
Protein breakdown and nitrogen loss can be significantly attenuated. 
. 

*As published Urology: 
Kondrup J, Rasmussen HH, Hamberg O, et al. Nutritional risk screening (NRS 2002): a new method based 
on an analysis of controlled clinical trials. Clin Nutr 2003; 22: 321. 



‘MUST’ is a five-step screening tool to identify adults, who are malnourished, at risk of malnutrition 
(undernutrition), or obese. It also includes management guidelines which can be used to develop
a care plan. 

It is for use in hospitals, community and other care settings and can be used
by all care workers.

This guide contains: 

 A flow chart showing the 5 steps to use for screening and management  
 BMI chart
 Weight loss tables
 Alternative measurements when BMI cannot be obtained by measuring weight and height.

Please refer to The ‘MUST’ Explanatory Booklet for more information when weight and height cannot be measured, and 
when screening patient groups in which extra care in interpretation is needed (e.g. those with fluid disturbances, plaster 
casts, amputations, critical illness and pregnant or lactating women). The booklet can also be used for training. See The 

‘MUST’ Report for supporting evidence. Please note that ‘MUST’ has not been designed to detect deficiencies or excessive 
intakes of vitamins and minerals and is of use only in adults.

The 5 ‘MUST’ Steps 

Step 1 
Measure height and weight to get a BMI score using chart provided. If unable to obtain
height and weight, use the alternative procedures shown in this guide.

Step 2 
Note percentage unplanned weight loss and score using tables provided.

Step 3 
Establish acute disease effect and score.

Step 4 
Add scores from steps 1, 2 and 3 together to obtain overall risk of malnutrition.

Step 5 
Use management guidelines and/or local policy to develop care plan.

Malnutrition Advisory Group
A Standing Committee of BAPEN

MAG

MUST

‘Malnutrition Universal Screening Tool’
Alternative measurements: instructions and tables 

‘MUST’

BAPEN is registered charity number 1023927   www.bapen.org.uk

© BAPEN



Step 1 – BMI score (& BMI)

Height (feet and inches)

W
eight (stones and pounds)

W
ei

gh
t 

(k
g)

Height (m)
Note : The black lines denote the exact cut off points (30,20 and 18.5 kg/m2), figures on the chart have been rounded to the nearest whole number.

© BAPEN

Score 0

(obese)

W
eight (stones and pounds)

Score 0

W
eight (stones and pounds)

Score 1

), figures on the chart have been rounded to the nearest whole number.

© BAPEN

Score 2

4'9½ 4'10½ 4'11 5'0 5'0½ 5'1½ 5'2 5'3 5'4 5'4½ 5'5½ 5'6 5'7 5'7½ 5'8½ 5'9½ 5'10 5'11 5'11½ 6'0½ 6'1 6'2 6'3 6'3½ 6'4½

100 47 46 44 43 42 41 40 39 38 37 36 35 35 34 33 32 32 31 30 30 29 28 28 27 27
99 46 45 44 43 42 41 40 39 38 37 36 35 34 33 33 32 31 31 30 29 29 28 27 27 26
98 46 45 44 42 41 40 39 38 37 36 36 35 34 33 32 32 31 30 30 29 28 28 27 27 26
97 46 44 43 42 41 40 39 38 37 36 35 34 34 33 32 31 31 30 29 29 28 27 27 26 26
96 45 44 43 42 40 39 38 38 37 36 35 34 33 32 32 31 30 30 29 28 28 27 27 26 26
95 45 43 42 41 40 39 38 37 36 35 34 34 33 32 31 31 30 29 29 28 27 27 26 26 25
94 44 43 42 41 40 39 38 37 36 35 34 33 33 32 31 30 30 29 28 28 27 27 26 25 25
93 44 42 41 40 39 38 37 36 35 35 34 33 32 31 31 30 29 29 28 27 27 26 26 25 25
92 43 42 41 40 39 38 37 36 35 34 33 33 32 31 30 30 29 28 28 27 27 26 25 25 24
91 43 42 40 39 38 37 36 36 35 34 33 32 31 31 30 29 29 28 27 27 26 26 25 25 24
90 42 41 40 39 38 37 36 35 34 33 33 32 31 30 30 29 28 28 27 27 26 25 25 24 24
89 42 41 40 39 38 37 36 35 34 33 32 32 31 30 29 29 28 27 27 26 26 25 25 24 24
88 41 40 39 38 37 36 35 34 34 33 32 31 30 30 29 28 28 27 27 26 25 25 24 24 23
87 41 40 39 38 37 36 35 34 33 32 32 31 30 29 29 28 27 27 26 26 25 25 24 24 23
86 40 39 38 37 36 35 34 34 33 32 31 30 30 29 28 28 27 27 26 25 25 24 24 23 23
85 40 39 38 37 36 35 34 33 32 32 31 30 29 29 28 27 27 26 26 25 25 24 24 23 23
84 39 38 37 36 35 35 34 33 32 31 30 30 29 28 28 27 27 26 25 25 24 24 23 23 22
83 39 38 37 36 35 34 33 32 32 31 30 29 29 28 27 27 26 26 25 25 24 23 23 23 22
82 38 37 36 35 35 34 33 32 31 30 30 29 28 28 27 26 26 25 25 24 24 23 23 22 22
81 38 37 36 35 34 33 32 32 31 30 29 29 28 27 27 26 26 25 24 24 23 23 22 22 22
80 38 37 36 35 34 33 32 31 30 30 29 28 28 27 26 26 25 25 24 24 23 23 22 22 21
79 37 36 35 34 33 32 32 31 30 29 29 28 27 27 26 26 25 24 24 23 23 22 22 21 21
78 37 36 35 34 33 32 31 30 30 29 28 28 27 26 26 25 25 24 24 23 23 22 22 21 21
77 36 35 34 33 32 32 31 30 29 29 28 27 27 26 25 25 24 24 23 23 22 22 21 21 20
76 36 35 34 33 32 31 30 30 29 28 28 27 26 26 25 25 24 23 23 22 22 22 21 21 20
75 35 34 33 32 32 31 30 29 29 28 27 27 26 25 25 24 24 23 23 22 22 21 21 20 20
74 35 34 33 32 31 30 30 29 28 28 27 26 26 25 24 24 23 23 22 22 21 21 20 20 20
73 34 33 32 32 31 30 29 29 28 27 26 26 25 25 24 24 23 23 22 22 21 21 20 20 19
72 34 33 32 31 30 30 29 28 27 27 26 26 25 24 24 23 23 22 22 21 21 20 20 20 19
71 33 32 32 31 30 29 28 28 27 26 26 25 25 24 23 23 22 22 21 21 21 20 20 19 19
70 33 32 31 30 30 29 28 27 27 26 25 25 24 24 23 23 22 22 21 21 20 20 19 19 19
69 32 32 31 30 29 28 28 27 26 26 25 24 24 23 23 22 22 21 21 20 20 20 19 19 18
68 32 31 30 29 29 28 27 27 26 25 25 24 24 23 22 22 21 21 21 20 20 19 19 18 18
67 31 31 30 29 28 28 27 26 26 25 24 24 23 23 22 22 21 21 20 20 19 19 19 18 18
66 31 30 29 29 28 27 26 26 25 25 24 23 23 22 22 21 21 20 20 19 19 19 18 18 18
65 30 30 29 28 27 27 26 25 25 24 24 23 22 22 21 21 21 20 20 19 19 18 18 18 17
64 30 29 28 28 27 26 26 25 24 24 23 23 22 22 21 21 20 20 19 19 18 18 18 17 17
63 30 29 28 27 27 26 25 25 24 23 23 22 22 21 21 20 20 19 19 19 18 18 17 17 17
62 29 28 28 27 26 25 25 24 24 23 22 22 21 21 20 20 20 19 19 18 18 18 17 17 16
61 29 28 27 26 26 25 24 24 23 23 22 22 21 21 20 20 19 19 18 18 18 17 17 17 16
60 28 27 27 26 25 25 24 23 23 22 22 21 21 20 20 19 19 19 18 18 17 17 17 16 16
59 28 27 26 26 25 24 24 23 22 22 21 21 20 20 19 19 19 18 18 17 17 17 16 16 16
58 27 26 26 25 24 24 23 23 22 22 21 21 20 20 19 19 18 18 18 17 17 16 16 16 15
57 27 26 25 25 24 23 23 22 22 21 21 20 20 19 19 18 18 18 17 17 16 16 16 15 15
56 26 26 25 24 24 23 22 22 21 21 20 20 19 19 18 18 18 17 17 17 16 16 16 15 15
55 26 25 24 24 23 23 22 21 21 20 20 19 19 19 18 18 17 17 17 16 16 16 15 15 15
54 25 25 24 23 23 22 22 21 21 20 20 19 19 18 18 17 17 17 16 16 16 15 15 15 14
53 25 24 24 23 22 22 21 21 20 20 19 19 18 18 18 17 17 16 16 16 15 15 15 14 14
52 24 24 23 23 22 21 21 20 20 19 19 18 18 18 17 17 16 16 16 15 15 15 14 14 14
51 24 23 23 22 22 21 20 20 19 19 19 18 18 17 17 16 16 16 15 15 15 14 14 14 14
50 23 23 22 22 21 21 20 20 19 19 18 18 17 17 17 16 16 15 15 15 14 14 14 14 13
49 23 22 22 21 21 20 20 19 19 18 18 17 17 17 16 16 15 15 15 14 14 14 14 13 13
48 23 22 21 21 20 20 19 19 18 18 17 17 17 16 16 15 15 15 14 14 14 14 13 13 13
47 22 21 21 20 20 19 19 18 18 17 17 17 16 16 16 15 15 15 14 14 14 13 13 13 12
46 22 21 20 20 19 19 18 18 18 17 17 16 16 16 15 15 15 14 14 14 13 13 13 12 12
45 21 21 20 19 19 18 18 18 17 17 16 16 16 15 15 15 14 14 14 13 13 13 12 12 12
44 21 20 20 19 19 18 18 17 17 16 16 16 15 15 15 14 14 14 13 13 13 12 12 12 12
43 20 20 19 19 18 18 17 17 16 16 16 15 15 15 14 14 14 13 13 13 12 12 12 12 11
42 20 19 19 18 18 17 17 16 16 16 15 15 15 14 14 14 13 13 13 12 12 12 12 11 11
41 19 19 18 18 17 17 16 16 16 15 15 15 14 14 14 13 13 13 12 12 12 12 11 11 11
40 19 18 18 17 17 16 16 16 15 15 15 14 14 14 13 13 13 12 12 12 12 11 11 11 11
39 18 18 17 17 16 16 16 15 15 15 14 14 13 13 13 13 12 12 12 12 11 11 11 11 10
38 18 17 17 16 16 16 15 15 14 14 14 13 13 13 13 12 12 12 11 11 11 11 11 10 10
37 17 17 16 16 16 15 15 14 14 14 13 13 13 13 12 12 12 11 11 11 11 10 10 10 10
36 17 16 16 16 15 15 14 14 14 13 13 13 12 12 12 12 11 11 11 11 10 10 10 10 10
35 16 16 16 15 15 14 14 14 13 13 13 12 12 12 12 11 11 11 11 10 10 10 10 9 9
34 16 16 15 15 14 14 14 13 13 13 12 12 12 11 11 11 11 10 10 10 10 10 9 9 9
33 15 15 15 14 14 14 13 13 13 12 12 12 11 11 11 11 10 10 10 10 10 9 9 9 9
32 15 15 14 14 13 13 13 13 12 12 12 11 11 11 11 10 10 10 10 9 9 9 9 9 9
31 15 14 14 13 13 13 12 12 12 12 11 11 11 10 10 10 10 10 9 9 9 9 9 8 8
30 14 14 13 13 13 12 12 12 11 11 11 11 10 10 10 10 9 9 9 9 9 8 8 8 8

1.46 1.48 1.50 1.52 1.54 1.56 1.58 1.60 1.62 1.64 1.66 1.68 1.70 1.72 1.74 1.76 1.78 1.80 1.82 1.84 1.86 1.88 1.90 1.92 1.94



Step 1
BMI score

+Step 2
Weight loss score

Step 3
Acute disease effect score

+

0
Low Risk

1
Medium Risk

2 or more
High Risk

Step 5
Management guidelines

Observe
  Document dietary intake for 

3 days

  If adequate – little concern and 
repeat screening
  Hospital – weekly
   Care Home – at least monthly
   Community – at least every 

2-3 months

  If inadequate – clinical concern 
– follow local policy, set goals, 
improve and increase overall 
nutritional intake, monitor and 
review care plan regularly

Treat*

  Refer to dietitian, Nutritional 
Support Team or implement local 
policy

  Set goals, improve and increase 
overall nutritional intake

  Monitor and review care plan 
Hospital – weekly
Care Home – monthly Community 
– monthly
*  Unless detrimental or no benefit is 

expected from nutritional support e.g. 
imminent death. 

If unable to obtain height and weight, see 
reverse for alternative measurements and 
use of subjective criteria

Acute disease effect is unlikely to 
apply outside hospital. See ‘MUST’ 
Explanatory Booklet for further 
informationStep 4

 Overall risk of malnutrition

Add Scores together to calculate overall risk of malnutrition
Score 0 Low Risk   Score 1 Medium Risk   Score 2 or more High Risk

Re-assess subjects identified at risk as they move through care settings
See The ‘MUST’ Explanatory Booklet for further details and The ‘MUST’ Report for supporting evidence. 

All risk categories: 

  Treat underlying condition and provide help and 
advice on food choices, eating and drinking when 
necessary.
 Record malnutrition risk category.
 Record need for special diets and follow local policy.

Obesity:

  Record presence of obesity. For those with 
underlying conditions, these are generally controlled 
before the treatment of obesity.

BMI kg/m2  Score
>20 (>30 Obese)  = 0
18.5 -20  = 1
<18.5 = 2

 % Score
 <5 = 0
 5-10 = 1
 >10 = 2

Unplanned 
weight loss in 

past 3-6 months
If patient is acutely ill and 
there has been or is likely

to be no nutritional
intake for >5 days 

Score 2

Routine clinical care
  Repeat screening
 Hospital – weekly
 Care Homes – monthly 
 Community – annually
 for special groups
 e.g. those >75 yrs

Re-assess subjects identified at risk as they move through care settings
See The ‘MUST’ Explanatory Booklet’ Explanatory Booklet’

All risk categories: 

  Treat underlying condition and provide help and 
advice on food choices, eating and drinking when 
necessary.
Record malnutrition risk category.
Record need for special diets and follow local policy.

Score 2

© BAPEN



Step 2 – Weight loss score

© BAPEN

Score 0 
Wt loss 
< 5%

Score 1 
Wt loss 
5 - 10%

Score 2 
Wt loss 
> 10%

Weight loss in last 
3 to 6 months

kg Less than 
(kg)

Between 
(kg)

More than 
(kg)

30 1.6 1.6 - 3.3 3.3
31 1.6 1.6 - 3.4 3.4
32 1.7 1.7 - 3.6 3.6
33 1.7 1.7 - 3.7 3.7
34 1.8 1.8 - 3.8 3.8
35 1.8 1.8 - 3.9 3.9
36 1.9 1.9 - 4.0 4.0
37 1.9 1.9 - 4.1 4.1
38 2.0 2.0 - 4.2 4.2
39 2.1 2.1 - 4.3 4.3
40 2.1 2.1 - 4.4 4.4
41 2.2 2.2 - 4.6 4.6
42 2.2 2.2 - 4.7 4.7
43 2.3 2.3 - 4.8 4.8
44 2.3 2.3 - 4.9 4.9
45 2.4 2.4 - 5.0 5.0
46 2.4 2.4 - 5.1 5.1
47 2.5 2.5 - 5.2 5.2
48 2.5 2.5 - 5.3 5.3
49 2.6 2.6 - 5.4 5.4
50 2.6 2.6 - 5.6 5.6
51 2.7 2.7 - 5.7 5.7
52 2.7 2.7 - 5.8 5.8
53 2.8 2.8 - 5.9 5.9
54 2.8 2.8 - 6.0 6.0
55 2.9 2.9 - 6.1 6.1
56 2.9 2.9 - 6.2 6.2
57 3.0 3.0 - 6.3 6.3
58 3.1 3.1 - 6.4 6.4
59 3.1 3.1 - 6.6 6.6
60 3.2 3.2 - 6.7 6.7
61 3.2 3.2 - 6.8 6.8
62 3.3 3.3 - 6.9 6.9
63 3.3 3.3 - 7.0 7.0
64 3.4 3.4 - 7.1 7.1

Score 0 
Wt loss 
< 5%

Score 1 
Wt loss 
5 - 10%

Score 2 
Wt loss 
> 10%

Weight loss in last 
3 to 6 months

kg Less than 
(kg)

Between 
(kg)

More than 
(kg)

65 3.4  3.4 - 7.2 7.2
66 3.5  3.5 - 7.3 7.3
67 3.5  3.5 - 7.4 7.4
68 3.6  3.6 - 7.6 7.6
69 3.6  3.6 - 7.7 7.7
70 3.7  3.7 - 7.8 7.8
71 3.7  3.7 - 7.9 7.9
72 3.8  3.8 - 8.0 8.0
73 3.8  3.8 - 8.1 8.1
74 3.9  3.9 - 8.2 8.2
75 3.9  3.9 - 8.3 8.3
76 4.0  4.0 - 8.4 8.4
77 4.1  4.1 - 8.6 8.6
78 4.1  4.1 - 8.6 8.7
79 4.2  4.2 - 8.7 8.8
80 4.2  4.2 - 8.9 8.9
81 4.3  4.3 - 9.0 9.0
82 4.3  4.3 - 9.1 9.1
83 4.4  4.4 - 9.2 9.2
84 4.4  4.4 - 9.3 9.3
85 4.5  4.5 - 9.4 9.4
86 4.5  4.5 - 9.6 9.6
87 4.6  4.6 - 9.7 9.7
88 4.6  4.6 - 9.8 9.8
89 4.7  4.7 - 9.9 9.9
90 4.7  4.7 - 10.0 10.0
91 4.8  4.8 - 10.1 10.1
92 4.8  4.8 - 10.2 10.2
93 4.9  4.9 - 10.3 10.3
94 4.9  4.9 - 10.4 10.4
95 5.0  5.0 - 10.6 10.6
96 5.1  5.1 - 10.7 10.7
97 5.1  5.1 - 10.8 10.8
98 5.2  5.2 - 10.9 10.9
99 5.2  5.2 - 11.0 11.0

C
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Step 1: BMI (body mass index)

If height cannot be measured
 Use recently documented or self-reported height (if reliable and realistic).
  If the subject does not know or is unable to report their height, use one of the alternative measurements 

to estimate height (ulna, knee height or demispan).

Step 2: Recent unplanned weight loss

If recent weight loss cannot be calculated, use self-reported weight loss (if reliable and realistic).

Subjective criteria

If height, weight or BMI cannot be obtained, the following criteria which relate to them can assist your 
professional judgement of the subject’s nutritional risk category. Please note, these criteria should be used 
collectively not separately as alternatives to steps 1 and 2 of ‘MUST’ and are not designed to assign a score. 
Mid upper arm circumference (MUAC) may be used to estimate BMI category in order to support your overall 
impression of the subject’s nutritional risk.

1. BMI
  Clinical impression – thin, acceptable weight, overweight. Obvious wasting (very thin) and obesity

(very overweight) can also be noted.

2. Unplanned weight loss
 Clothes and/or jewellery have become loose fitting (weight loss).
  History of decreased food intake, reduced appetite or swallowing problems over 3-6 months and 

underlying disease or psycho-social/physical disabilities likely to cause weight loss.

3. Acute disease effect
 Acutely ill and no nutritional intake or likelihood of no intake for more than 5 days.

Further details on taking alternative measurements, special circumstances and subjective criteria can be 
found in The ‘MUST’ Explanatory Booklet. A copy can be downloaded at www.bapen.org.uk or purchased 
from the BAPEN office. The full evidence-base for ‘MUST’ is contained in The ‘MUST’ Report and is also 
available for purchase from the BAPEN office.

BAPEN Office, Secure Hold Business Centre, Studley Road, Redditch, Worcs, B98 7LG. Tel: 01527 457 850. Fax: 01527 458 718. bapen@
sovereignconference.co.uk    BAPEN is registered charity number 1023927.     www.bapen.org.uk

© BAPEN 2003    ISBN 1 899467 90 4    Price £2.00
All rights reserved. This document may be photocopied for dissemination and training purposes as long as the source
is credited and recognised.

Copy may be reproduced for the purposes of publicity and promotion. Written permission must be sought from BAPEN if reproduction or adaptation is 
required. If used for commercial gain a licence fee may be required.

Alternative measurements and considerations

© BAPEN. First published May 2003 by MAG the Malnutrition Advisory Group, a Standing Committee of BAPEN. 
Reviewed and reprinted with minor changes March 2008, September 2010 and August 2011.

‘MUST’ is supported by the British Dietetic Association, the Royal College of Nursing and the Registered Nursing Home Association.
© BAPEN



Alternative measurements and considerations Alternative measurements: instructions and tables 
If height cannot be obtained, use length of forearm (ulna) to calculate height using tables below.
(See The ‘MUST’ Explanatory Booklet for details of other alternative measurements (knee height and 
demispan) that can also be used to estimate height).

Estimating height from ulna length

Measure between the point of the elbow
(olecranon process) and the midpoint of the prominent
bone of the wrist (styloid process) (left side if possible).

Estimating BMI category from mid upper arm circumference (MUAC)

The subject’s left arm should be bent at the elbow at a 90 degree angle,
with the upper arm held parallel to the side of the body. Measure the
distance between the bony protrusion on the shoulder (acromion) and
the point of the elbow (olecranon process). Mark the mid-point.

Ask the subject to let arm hang loose and measure around the 
upper arm at the mid-point, making sure that the tape measure 

is snug but not tight.

 If MUAC is <23.5 cm, BMI is likely to be <20 kg/m2.
 If MUAC is >32.0 cm, BMI is likely to be >30 kg/m2.

The use of MUAC provides a general indication of BMI and is not designed to generate an actual score for use 
with ‘MUST’. For further information on use of MUAC please refer to The ‘MUST’ Explanatory Booklet.

© BAPEN
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(m
) men (<65 years)  1.94 1.93 1.91 1.89 1.87 1.85 1.84 1.82 1.80 1.78 1.76 1.75 1.73 1.71

men (≥65 years)  1.87 1.86 1.84 1.82 1.81 1.79 1.78 1.76 1.75 1.73 1.71 1.70 1.68 1.67

Ulna length (cm)  32.0 31.5 31.0 30.5 30.0 29.5 29.0 28.5 28.0 27.5 27.0 26.5 26.0 25.5

H
ei

gh
t 

(m
) Women (<65 years)  1.84 1.83 1.81 1.80 1.79 1.77 1.76 1.75 1.73 1.72 1.70 1.69 1.68 1.66

Women (≥65 years)  1.84 1.83 1.81 1.79 1.78 1.76 1.75 1.73 1.71 1.70 1.68 1.66 1.65 1.63

H
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t 

(m
) men (<65 years)  1.69 1.67 1.66 1.64 1.62 1.60 1.58 1.57 1.55 1.53 1.51 1.49 1.48 1.46

men (≥65 years)  1.65 1.63 1.62 1.60 1.59 1.57 1.56 1.54 1.52 1.51 1.49 1.48 1.46 1.45

Ulna length (cm)  25.0 24.5 24.0 23.5 23.0 22.5 22.0 21.5 21.0 20.5 20.0 19.5 19.0 18.5

H
ei

gh
t 

(m
) Women (<65 years)  1.65 1.63 1.62 1.61 1.59 1.58 1.56 1.55 1.54 1.52 1.51 1.50 1.48 1.47

Women (≥65 years)  1.61 1.60 1.58 1.56 1.55 1.53 1.52 1.50 1.48 1.47 1.45 1.44 1.42 1.40
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Appendix 3. Risk Index for VTE for General and Vascular Surgery Patients  

(Score < 7 –low risk; 7-10 – medium risk; >10 – high risk)214  

 

* Permission Pending/ from Rogers et al.  


