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Appendix C Evidence Table Framework  
 
Question 1 
  
Should preoperative imaging vs. no imaging be used for ITP patients getting laparoscopic splenectomy? 

POPULATION: Patients with ITP undergoing laparoscopic splenectomy 

INTERVENTION: Preoperative imaging 

COMPARISON: No preoperative imaging 

MAIN 
OUTCOMES: 

Without evidence: Length of hospital stay/return to work, transfusion requirements, estimated blood 
loss, operative time, 30d mortality, 30d disease remission, cost difference/effectiveness to patients.  

PERSPECTIVE: Patient/surgeon 

 
Assessment 
 
Desirable Effects (for preoperative imaging) 
How substantial are the desirable anticipated effects? 

Judgement Research evidence Additional considerations 

○ Trivial 
● Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know  

Multiple non-randomized studies 
addressed the question of 
preoperative imaging versus 
laparoscopy (intraoperative 
identification) in laparoscopic 
splenectomy for either mixed 
diseases, hematologic diseases, 
or ITP alone [1-4], but none 
addressed the question of 
imaging versus no imaging as all 
patients underwent preoperative 
CT scan and the surgeon was 
either explicitly [1-3] or 
implicitly [4] aware of the 
imaging results.   A systematic 
review on the prevalence of 
accessory spleen using different 
investigative studies also does 
not answer this question given an 
unknown and likely varying 
population prevalence of 
accessory spleen [5].  
  

The original key question had multiple outcomes 
that would address the efficacy of preoperative 
imaging, however, no evidence appropriately 
addressed any of the outcomes, and judgements 
were based on expert opinion. The panel opined 
that there was expected desirable effects of 
preoperative imaging for patients with ITP. A 
small proportion of accessory spleens may be 
found by imaging which would otherwise not 
have been found during laparoscopy [1]. The 
sensitivity is expected to be low given 
preoperative imaging has shown either worse 
sensitivity [1,2,4] or at best similar sensitivity [3] 
as laparoscopy. However, preoperative imaging 
likely prompts further intraoperative exploration 
and results in some degree of additional accessory 
spleen discovery. The degree of benefit of pre-
operative imaging for additional spleen discovery 
is unknown.  Any increase in the ability to detect 
accessory spleens pre-operatively is beneficial 
considering that laparoscopy does not find all 
accessory spleens and missing accessory spleens 
can lead to inferior clinical outcomes in ITP.  
Additionally, preoperative imaging may give 
important information about the anatomy of the 
spleen in select cases to aid operative planning 
and increase safety of the operation [3]. The 
potential clinical benefits of preoperative imaging 
were deemed small in magnitude by the panel. 
   



Undesirable Effects (for preoperative imaging) 
How substantial are the undesirable anticipated effects? 

Judgement Research evidence Additional considerations 

○ Large 
○ Moderate 
● Small 
○ Trivial 
○ Varies 
○ Don't know 

As above, there is no research 
evidence available that directly 
addresses this key question.  

Panel exert opinion was that the expected undesirable 
effects from preoperative imaging would be small for 
patients with ITP. Undesirable effects include greater 
cost and additional radiation exposure from the 
preoperative imaging. The dose of radiation from a CT 
scan can vary greatly as can its risk. In a 2009 study on 
associated lifetime attributable risk of cancer from 
common CT scans, a range of approximately 400-1400 
people getting a CT abdomen and pelvis were needed 
to incur 1 radiation induced cancer [6].  In pediatric 
populations, the risk from radiation exposure was 
greater than adults per scan.  These risks can become 
trivial if ultrasound or MRI is used. Children CT scans 
should be done using pediatric settings/packages 
(ALARA) [7]. 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

Judgement Research evidence Additional considerations 

○ Very low 
○ Low 
○ Moderate 
○ High 
● No included studies 

Given the above critical flaws, no 
studies were included for decision-
making for this key question.   

Expert opinion informed decision-making.   

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

Judgement Research evidence Additional considerations 

○ Important uncertainty or 
variability 
● Possibly important 
uncertainty or variability 
○ Probably no important 
uncertainty or variability 
○ No important uncertainty 
or variability 

  The panel used their own experiences with patients to 
gauge the true variation in how much people value the 
main outcomes that could be influenced by 
preoperative imaging before laparoscopic splenectomy.   

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

Judgement Research evidence Additional considerations 



○ Favors the comparison 
(no imaging) 
○ Probably favors the 
comparison 
○ Does not favor either the 
intervention or the 
comparison 
● Probably favors the 
intervention 
○ Favors the intervention 
○ Varies 
○ Don't know 

  Expert opinion was that the desirable and undesirable 
effects would both be small for preoperative imaging 
before splenectomy in patients with ITP, but that the 
desirable effects would slightly outweigh the 
undesirable effects.  
  

Acceptability 
Is the option from balance of effects acceptable to key stakeholders? 

Judgement Research evidence Additional considerations 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know 

  Both options favored in the balance of effects were 
deemed probably acceptable by the panel. Preoperative 
imaging is already common and accepted by many 
surgeons, as is performing splenectomy for ITP 
without preoperative imaging.  

Feasibility 
Is the option from balance of effects feasible to implement? 

Judgement Research evidence Additional considerations 

○ No 
○ Probably no 
○ Probably yes 
● Yes 
○ Varies 
○ Don't know 

  Both options are feasible. Preoperative imaging is 
almost universally available and is easy to implement.   

 
Summary of judgements  
 
 JUDGEMENT 

DESIRABLE 
EFFECTS Trivial Small Moderate Large  Varies Don't 

know 

UNDESIRABLE 
EFFECTS Large Moderate Small Trivial  Varies Don't 

know 

CERTAINTY OF 
EVIDENCE Very low Low Moderate High   

No 
included 
studies 

VALUES 
Important 

uncertainty 
or variability 

Possibly 
important 

uncertainty 
or 

variability 

Probably no 
important 

uncertainty 
or variability 

No important 
uncertainty or 

variability 
   



 JUDGEMENT 

BALANCE OF 
EFFECTS 

Favors the 
comparison 

Probably 
favors the 

comparison 

Does not 
favor either 

the 
intervention 

or the 
comparison 

Probably 
favors the 

intervention 

Favors the 
intervention Varies Don't 

know 

ACCEPTABILITY No Probably no Probably 
yes Yes  Varies Don't 

know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't 
know 

 
Type of recommendation 
 
Strong recommendation 
against the intervention 

Conditional 
recommendation against 

the intervention 

Conditional 
recommendation for 

either the intervention or 
the comparison 

Conditional 
recommendation for 

the intervention 

Strong recommendation 
for the intervention 

○  ○  ○   ● ○  

 
Conclusions 
 
Recommendation 
 The panel suggests that preoperative imaging may be beneficial for patients with ITP scheduled for laparoscopic 

splenectomy. (expert opinion in the absence  

Justification 
There are both small but present desirable and undesirable effects according to expert opinion, though the desirable 
effects were felt to outweigh the undesirable effects. Preoperative imaging can be helpful in surgical management of ITP 
if an accessory spleen is identified and may yield important information about splenic anatomy to aid operative planning. 
However, the absence of accessory spleen(s) on preoperative imaging does not abdicate the need for exploration for 
accessory spleens intraoperatively. Given that there is no acceptable evidence informing the effectiveness of preoperative 
imaging vs no imaging in this context, the panel provided their expert opinion.  

 
Subgroup considerations 
In pediatric populations, the concerns for additional radiation exposure are greater. Modern imaging techniques may 
mitigate these negative effects and should be discussed with the patient and/or caregivers. 

Implementation considerations 
None. The intervention is already readily and easily available.  

Monitoring and evaluation 
Regardless of intervention or comparison, patients with ITP should be monitored for recurrence of disease suggesting 
missed accessory spleen.  
 
 
 
  



Research priorities 
The panel made two recommendations for future studies on preoperative imaging in ITP patients undergoing splenectomy. 

1. A truly comparative design should be used, such that post-surgical outcomes in a cohort of patient with 
preoperative imaging are compared with outcomes in a similar cohort of patients without preoperative imaging. 
Ideally, this design would also involve randomization and evaluate cost-effectiveness of these alternative 
management strategies.  

2. Ultrasound, including contrast enhanced ultrasound, and other alternatives to CT should be investigated, especially 
in children.  
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Question 2 
 
Should splenic artery embolization (SAE) vs. no SAE be used for laparoscopic splenectomy? 

POPULATION: Patients undergoing laparoscopic splenectomy 

INTERVENTION: Splenic artery embolization (SAE) 

COMPARISON: No SAE 

MAIN 
OUTCOMES: 

Length of hospital stay/return to work, transfusion requirements, estimated blood loss, surgical site 
infection, mesenteric venous thromboembolism, conversion to open rate, organ injury, 30d 
mortality; Post hoc: 30d splenic related disease remission, mean surgery time, out of pocket cost.                            

PERSPECTIVE: Patient/surgeon 

 
Assessment 
 
Desirable Effects (for SAE) 
How substantial are the desirable anticipated effects? 

Judgement Research evidence Additional 
considerations 

○ Trivial 
○ Small 
○ Moderate 
○ Large 
● Varies 
○ Don't know  

Evidence from two observational studies of high quality but small sample size 
informed this key question [1,2].  
 
Outcomes  Relative 

effect 
(95% 
CI) 

Anticipated absolute effects* 
(95% CI) 

Certainty 
of the 
evidence 
(GRADE)  SAE Without 

SAE 
Difference 

Transfusion 
№ of 
participants: 
36 
(1 
observational 
study) 

OR 0.24 
(0.06 to 
0.99) 

Study population ⨁◯◯◯ 
VERY 
LOWa 27.4% 

(8.6 to 
60.9)  

 
61.1% 

33.7% 
fewer 
(52.5 fewer 
to 0.2 
fewer) 

Mean 
estimated 
blood loss 
№ of 
participants: 
86 
(2 
observational 
studies) 

- - - MD 146.1 
mL lower 
(290.94 
lower to 
1.26 lower) 

⨁◯◯◯ 
VERY 
LOWa,b 

Conversion to 
open approach 
№ of 
participants: 
86 
(2 
observational 
studies) 

OR 0.30 
(0.03 to 
2.78) 

Study population ⨁◯◯◯ 
VERY 
LOWa 2.0% 

(0.2 to 
15.6)  

 
6.3% 

4.3% 
fewer 
(6.1 fewer 
to 9.4 
more) 

The panel felt that 
different 
populations may 
experience a 
different degree of 
effect. In pediatric 
or anemic patients, 
diminished blood 
loss/avoidance of 
transfusion is 
clinically 
important, and the 
desirable effect 
may be moderate, 
while in adults the 
effect might be 
trivial. 
Additionally, the 
size of the spleen 
and skill of the 
surgeon are 
important. Based 
on panel opinion, 
the desirable 
effects with a 
small spleen and a 
skilled surgeon are 
likely trivial.   
 
Conversion to 
open is associated 
with additional 
risks that may be 
important to 



SSI 
(Superficial 
wound 
infection) 
№ of 
participants: 
86 
(2 
observational 
studies) 

OR 0.32 
(0.01 to 
8.27) 

Study population ⨁◯◯◯ 
VERY 
LOWa 0.7% 

(0 to 
15) 

 
2.1% 

1.4% 
fewer 
(2.1 fewer 
to 12.9 
more) 

a. There is very serious imprecision as a small sample size and/or wide confidence 
interval suggest both the potential for harm and benefit. 

b. There is significant heterogeneity between the included studies with I2 = 99%, 
however, both agree in direction of estimate and the difference in estimate is 
clinically negligible. 
*0.01 events for the control arm was used to calculate a non-zero absolute effect 
range  

A third small observational study addressed this question in the population of patients 
with cirrhotic portal hypertension and splenomegaly [3]. This study included both 
conventional and modified SAE compared to no SAE prior to laparoscopic 
splenectomy and was also limited by small sample size.   
 
Outcomes Relative 

effect 
(95% CI) 

Anticipated absolute effects* (95% CI) Certainty 
of the 
evidence 
(GRADE) 

With SAE Without 
SAE 

Difference 

Transfusion - 
№ of 
participants: 
56 
(1 
observational 
study) 

OR 0.24 
(0.07 to 
0.85) 

Study population ⨁◯◯◯ 
VERY 
LOWa 16.4% 

(5.4 to 41)  
 
45.0% 

28.6% 
fewer 
(39.6 fewer 
to 4 fewer) 

Mean EBL - 
№ of 
participants: 
56 
(1 
observational 
studies) 

- 
 

The mean 
without 
splenic 
artery 
embolization 
(SAE) was 
328 mL 

MD 114 
mL lower 
(184.6 
lower to 
43.5 lower) 

⨁◯◯◯ 
VERY 
LOWa 

Conversion - 
№ of 
participants: 
56 
(1 
observational 
study) 

OR 0.14 
(0.02 to 
0.76) 

Study population ⨁◯◯◯ 
VERY 
LOWa 5.7% 

(0.8 to 24.6)  
 
30.0% 

24.3% 
fewer 
(29.2 fewer 
to 5.4 
fewer) 

Massive 
Bleeding - № 
of 
participants: 
56 
(1 

OR 0.27 
(0.06 to 
1.29) 

Study population ⨁◯◯◯ 
VERY 
LOWb 8.3% 

(2 to 30.1)  
 
25.0% 

16.7% 
fewer 
(23 fewer 
to 5.1 
more) 

patients, such as 
length of stay and 
return to work.   



observational 
study) 

 a. There is imprecision due to small sample size. 
 b. Small sample size and a wide confidence interval support both benefit and no 

difference. 

Undesirable Effects (for SAE) 
How substantial are the undesirable anticipated effects? 

Judgement Research evidence Additional 
considerations 

○ Large 
○ Moderate 
● Small 
○ Trivial 
○ Varies 
○ Don't know  

 
Outcomes Relative 

effect 
(95% CI) 

Anticipated absolute effects* 
(95% CI) 

Certainty 
of the 
evidence 
(GRADE) Without 

SAE 
SAE Difference 

Mesenteric venous 
thromboembolism 
№ of participants: 50 
(1 observational 
study) 

OR 8.24 
(0.37 to 
181.31) 

Study population ⨁◯◯◯ 
VERY 
LOWd  

0.0%  0.3% 
(0 to 
5.7) 

0.2% more 
(0 fewer to 
5.7 more)* 

 
d. There is very serious imprecision as a small sample size and wide 

confidence interval suggest both the potential for harm and benefit. 
*0.01 events for the control arm was used to calculate a non-zero absolute effect 
range 

Increased 
mesenteric venous 
thrombosis may be 
present but 
whether actually 
greater or to what 
extent is not 
known due to 
imprecise research 
evidence. This 
outcome can lead 
to lifelong 
increased risk of 
varices and need 
for further medical 
management or 
intervention. 
 
Additional 
undesirable effects 
not captured by 
research evidence 
are increased time 
required to include 
embolization and 
increased cost. 
Together, the 
added cost, time 
delay, and the 
unknown potential 
for increased 
MVTE were 
deemed a small 
undesirable effect 
by the panel. 
 
There are 
additionally low 
but real risks that 
can occur during 
embolization, 
including contrast-
induced renal 
insufficiency, coil 
migration, left 
sided pleural 



effusion and groin 
pseudoaneurysm 
[4,5]. 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

Judgement Research evidence Additional 
considerations 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included 
studies  

All evidence for individual outcomes, including critical outcomes, was very low 
certainty.  

Only comparative 
evidence 
addressing the key 
question was used 
and was already 
very low certainty. 
Evidence from 
single cohort 
studies was 
deemed 
inappropriate for 
inclusion given the 
presence of 
comparative data 
and was not 
included. No large, 
randomized studies 
addressing this 
question were 
found.  
Transfusion and 
mean EBL were 
considered 
important 
outcomes in adults, 
and critical 
outcomes in 
pediatric patients, 
for decision-
making on SAE 
versus no SAE.  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

Judgement Research evidence Additional 
considerations 

○ Important 
uncertainty or 
variability 
● Possibly 
important 
uncertainty or 
variability 
○ Probably no 
important 
uncertainty or 
variability 

  The population to 
whom this is 
applied, such as 
pediatric vs adult, 
may impact the 
value for different 
outcomes. Long 
term sequelae of 
MVTE and 
transfusions may 
make these 



○ No 
important 
uncertainty or 
variability 

outcomes higher 
value to younger 
patient 
populations.   

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

Judgement Research evidence Additional 
considerations 

○ Favors the 
comparison 
○ Probably 
favors the 
comparison 
○ Does not 
favor either 
the 
intervention or 
the 
comparison 
○ Probably 
favors the 
intervention 
○ Favors the 
intervention 
● Varies 
○ Don't know 

The balance of effects varies based on the degree of anticipated desirable effects 
which is based on patient population and surgeon experience.  
  

In large spleens, 
where bleeding is a 
concern, 
embolization may 
be favored.  In 
small spleens, with 
surgeons with 
greater experience, 
embolization is 
probably not 
beneficial.  

Acceptability 
Is the option favored in the balance of effects above acceptable to key stakeholders? 

Judgement Research evidence Additional 
considerations 

○ No 
○ Probably no 
● Probably 
yes 
○ Yes 
○ Varies 
○ Don't know  

  This is an 
established and 
medically 
acceptable 
procedure. 
However, some 
places will not 
perform this 
procedure in 
pediatric 
populations. 
Additionally, for 
those who want to 
avoid an extra 
procedure and 
don’t mind the risk 
of transfusion or 
conversion to 
open, then SAE 
may not be 
acceptable. 

Feasibility 



Is the option favored in the balance of effects above feasible to implement? 

Judgement Research evidence Additional 
considerations 

○ No 
○ Probably no 
○  Probably 
yes 
○ Yes 
● Varies 
○ Don't know 

  Not all hospitals 
have access to 
interventional 
radiology or 
interventional 
vascular 
capabilities, 
precluding the 
intervention.  

 
Summary of judgements 
 
 JUDGEMENT 

DESIRABLE 
EFFECTS Trivial Small Moderate Large  Varies Don't 

know 

UNDESIRABLE 
EFFECTS Large Moderate Small Trivial  Varies Don't 

know 

CERTAINTY OF 
EVIDENCE Very low Low Moderate High   

No 
included 
studies 

VALUES 
Important 

uncertainty 
or variability 

Possibly 
important 

uncertainty 
or 

variability 

Probably no 
important 

uncertainty 
or variability 

No important 
uncertainty or 

variability 
   

BALANCE OF 
EFFECTS 

Favors the 
comparison 

Probably 
favors the 

comparison 

Does not 
favor either 

the 
intervention 

or the 
comparison 

Probably 
favors the 

intervention 

Favors the 
intervention Varies Don't 

know 

ACCEPTABILITY No Probably no Probably 
yes Yes  Varies Don't 

know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't 
know 

 
Type of recommendation 
 
Strong recommendation 
against the intervention 

Conditional 
recommendation against 

the intervention 

Conditional 
recommendation for 

either the intervention 
or the comparison 

Conditional 
recommendation for the 

intervention 

Strong recommendation 
for the intervention 

○  ○  ●  ○  ○  
 
 
 



Conclusions 
 
Recommendation 
The panel suggests that patients scheduled for laparoscopic splenectomy may be managed with either preoperative splenic 
artery embolization or no embolization. This decision should be based on surgeon and patient's shared decision-making and 
take into consideration the value and clinical sequalae of critical outcomes as well as the local feasibility and acceptability 
of SAE.  In certain populations, such as cirrhotic patients with portal hypertension, the panel suggest that splenic artery 
embolization be considered before laparoscopic splenectomy.    
Justification 
When performed for laparoscopic splenectomy, splenic artery embolization is associated with less blood loss, transfusion, 
superficial wound infection, and conversion to open procedure based on evidence with very low certainty. Evidence is too 
imprecise to establish whether there is no risk or greater risk of mesenteric VTE. For high risk patients like those with 
portal hypertension and splenomegaly, this increased safety of splenectomy may outweigh the unknown risk of MVTE and 
any increase in cost and time needed to perform the intervention. In low risk patients, the long-term health implications of 
mesenteric VTE and added cost/time may outweigh the short-term benefits of SAE. SAE may not be feasible in some 
hospitals.   

Subgroup considerations 
Multiple patient populations influence the value of different outcomes as well as the feasibility and acceptability of SAE.  
Long term sequalae may influence decision making more in pediatric populations. Children may benefit more from 
decreased transfusions and experience greater long-term detriment from MVTE. Additionally, children may have less 
access to SAE based on local acceptability and based on decreased feasibility due to small size and technical 
considerations.  Patients with splenomegaly and arborized splenic arteries likely experience different outcomes from 
embolization that increase and decrease, respectively, both the desired and undesired effects. Patients with splenomegaly 
especially may value decreased conversion to open and decreased blood loss given a higher baseline risk for this outcome.   

Implementation considerations 
To implement the intervention, there must be access to trained interventional radiologists or vascular surgeons.  The 
procedure increases ultimately the costs of the splenectomy and such resources must be available. 

Monitoring and evaluation 
While the wide variation in mesenteric VTE events lacks significance, patients may need to be screened for mesenteric 
venous thromboembolism after the intervention.  

Research priorities 
 
The panel suggests multiple areas for future research priority:  

• Higher certainty evidence on transfusion, blood loss, conversion, and MVT in the setting of splenectomy with and 
without embolization will strengthen future recommendations. Randomized, multicenter trials studying this 
comparison would be ideal. 

• If not possible with randomized trials, large prospective studies should be sought to establish the risk of mesenteric 
VTE rate with SAE vs no SAE.  

• Size-matched patients and size matched spleens would better elucidate the increased safety of laparoscopic 
splenectomy after SAE.  

• More accurate and consistent measures of blood loss are needed for this outcome to have greater value in decision 
making.  
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Question 3 
 
Should routine drain placement vs. no drain placement be used for laparoscopic splenectomy? 

POPULATION: Patients undergoing laparoscopic splenectomy 

INTERVENTION: Routine drain placement 

COMPARISON: No routine drain placement 

MAIN 
OUTCOMES: 

Postoperative pain, length of hospital stay/return to work, transfusion requirements, estimated blood 
loss, surgical site infection, organ injury, 30d mortality, and cost to the patient. Post hoc: length of 
surgery  

PERSPECTIVE: Patient/surgeon 

 
Assessment 
 
Desirable Effects (for routine drain placement) 
How substantial are the desirable anticipated effects? 

Judgement Research evidence Additional 
considerations 

● Trivial 
○ Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know  

A single, small observational study yielded this research evidence [1]. 
  
Outcomes Relative 

effect 
(95% 
CI) 

Anticipated absolute effects* (95% 
CI) 

Certainty 
of the 
evidence 
(GRADE) WITH 

drain 
placement 

Without 
drain 
placement 

Difference 

Surgery time 
mean 
(minutes) 
№ of 
participants: 
54 
(1 
observational 
study) 

- - - MD 41.75 
lower 
(72.77 
lower to 
10.73 
lower) 

⨁◯◯◯ 
VERY 
LOWa,b 

30d 
mortality 
№ of 
participants: 
54 
(1 
observational 
study) 

not 
estimable 

Study population ⨁◯◯◯ 
VERY 
LOW a,b 0.0% (0 

events)  
0.0% (0 
events)  

0.0% 
fewer 
(0 fewer to 
0 fewer) 

a. This study had high risk of selection bias due to missing data (113 of 296 
patients excluded without statement on why they were excluded or if they 
were similar to the included set of patients) and unclear follow up length; 
also risk of confounding due to unclear between group differences.  

b. There is very serious imprecision as a small sample size and wide 
confidence interval suggest both the potential for harm and benefit.  

Reasons for placing 
a drain were not 
described in the 
papers. The panel 
felt that patients 
with clear 
indications for drain 
placement, such as 
infected fields or 
obvious injuries to 
the pancreas, 
experience greater 
desirable effects. 
For routine 
placement of drains, 
the effect was 
deemed small.  
 
A benefit not 
present in the 
research evidence 
was the ability of a 
drain to detect any 
postoperative 
bleeding faster and 
thus potentially 
increase 
postoperative 
safety.  
  



Undesirable Effects (for routine drain placement) 
How substantial are the undesirable anticipated effects? 

Judgement Research evidence Additional 
considerations 

○ Large 
○ Moderate 
● Small 
○ Trivial 
○ Varies 
○ Don't know  

A single, small observational study yielded this research evidence [1]. 
 
Outcomes Relative 

effect 
(95% 
CI) 

Anticipated absolute effects* (95% 
CI) 

Certainty 
of the 
evidence 
(GRADE) WITH 

drain 
placement 

Without 
drain 
placement 

Difference 

SSI (deep or 
intraabdominal)  
№ of 
participants: 54 
(1 observational 
study) 

OR 2.97 
(0.14 to 
61.05) 

Study population ⨁◯◯◯ 
VERY 
LOWa,b study 

population 
7.7%  

study 
population 
0.0% 

1.2% 
fewer 
(0.6 fewer 
to 335 
more) 

LOS mean 
(days) 
№ of 
participants: 54 
(1 observational 
study) 

- - - MD 1.46 
higher 
(0.32 
lower to 
3.24 
higher) 

⨁◯◯◯ 
VERY 
LOWa,b 

30d mortality 
№ of 
participants: 54 
(1 observational 
study) 

not 
estimable 

Study population ⨁◯◯◯ 
VERY 
LOWa,b 0.0% 

(0 events) 
0.0%  (0 
events)  

0.0% 
fewer 
(0 fewer to 
0 fewer) 

 
a. This study had high risk of selection bias due to missing data (113 of 296 

patients excluded without statement on why they were excluded or if they 
were similar to the included set of patients) and unclear follow up length; 
also risk of confounding due to unclear between group differences.  

b. There is very serious imprecision as a small sample size and wide 
confidence interval suggest both the potential for harm and benefit.  

Increased length of 
stay may 
additionally 
increase costs to 
patients without 
insurance coverage. 
 
There is a high risk 
of bias in these 
observational 
studies given that 
drains are often 
placed in more 
complex or difficult 
cases (selective 
use), based on panel 
experience.  
 
  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

Judgement Research evidence Additional 
considerations 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No 
included 
studies 

All evidence for individual outcomes was very low certainty. Some studies, such 
as Degrate et al, 
highlight the 
difficulty in 
studying this 
question [2]. While 
this observational 
study addressed 
drain versus no 



drain, the drain 
placement was 
clearly not routine 
based on 
statistically older 
patients with 
statistically higher 
ASA, higher rate of 
malignancy at 
baseline for those 
receiving drains.  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

Judgement Research evidence Additional 
considerations 

○ Important 
uncertainty or 
variability 
● Possibly 
important 
uncertainty or 
variability 
○ Probably 
no important 
uncertainty or 
variability 
○ No 
important 
uncertainty or 
variability 

  Based on panel 
expert opinion, the 
value of operative 
length on decision-
making may vary.   

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

Judgement Research evidence Additional 
considerations 

○ Favors the 
comparison 
● Probably 
favors the 
comparison 
○ Does not 
favor either 
the 
intervention 
or the 
comparison 
○ Probably 
favors the 
intervention 
○ Favors the 
intervention 
○ Varies 
○ Don't know 

The trivial benefit from decreased operative time is outweighed by small undesirable 
effects from increased risk for infection and increased length of stay.  

There was some 
distrust from the 
panel in any 
conclusions based 
on the evidence 
given the poor 
quality and limited 
nature of the 
available data, 
greatly tempering 
any judgement on 
overall balance.  



Acceptability 
Is the option favored in the balance of effects above acceptable to key stakeholders? 

Judgement Research evidence Additional 
considerations 

○ No 
○ Probably 
no 
● Probably 
yes 
○ Yes 
○ Varies 
○ Don't know 

  Most would accept 
not placing a drain, 
but not all.  

Feasibility 
Is the option favored in the balance of effects above  feasible to implement? 

Judgement Research evidence Additional 
considerations 

○ No 
○ Probably 
no 
○ Probably 
yes 
● Yes 
○ Varies 
○ Don't know 

 
  

 
Summary of judgements 
 
 JUDGEMENT 

DESIRABLE 
EFFECTS Trivial Small Moderate Large  Varies Don't 

know 

UNDESIRABLE 
EFFECTS Large Moderate Small Trivial  Varies Don't 

know 

CERTAINTY OF 
EVIDENCE Very low Low Moderate High   

No 
included 
studies 

VALUES 
Important 

uncertainty 
or variability 

Possibly 
important 

uncertainty 
or 

variability 

Probably no 
important 

uncertainty 
or variability 

No important 
uncertainty 

or variability 
   

BALANCE OF 
EFFECTS 

Favors the 
comparison 

Probably 
favors the 

comparison 

Does not 
favor either 

the 
intervention 

or the 
comparison 

Probably 
favors the 

intervention 

Favors the 
intervention Varies Don't 

know 

ACCEPTABILITY No Probably no Probably 
yes Yes  Varies Don't 

know 



 JUDGEMENT 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't 
know 

 
Type of recommendation 
 
Strong recommendation 
against the intervention 

Conditional 
recommendation 

against the 
intervention 

Conditional 
recommendation for 

either the intervention or 
the comparison 

Conditional 
recommendation for the 

intervention 

Strong recommendation 
for the intervention 

○  ●  ○  ○  ○  

 
Conclusions 
 
Recommendation 
The panel suggests that drain placement not be used routinely during laparoscopic splenectomy. Individual patient and 
operative considerations may warrant drain placement such as infected fields, difficult dissection, or obvious injuries to the 
pancreas. In these situations, the desirable effects of drain placement such as control of pancreatic leak, or source control 
for an infection, may outweigh the undesirable effects associated with drain placement. Additionally, in patients with 
intraoperative bleeding or higher risk for bleeding such as patients with portal hypertension, leaving a drain to detect 
postoperative bleeding is likely more effective option.   
Justification 
Based on the limited and very low certainty evidence available, the panel judged there is not much benefit to routine 
placement of a drain, and there may be a detriment. The undesirable effects of increased SSI and increased length of stay 
outweigh any small benefit in operative time. A small proportion of the panel felt the evidence was limited such that no 
recommendation should be made.  

Subgroup considerations 
In patients with intraoperative bleeding or higher risk for bleeding such as patients with portal hypertension, leaving a drain 
to detect postoperative bleeding early may have a higher yield.  

Implementation considerations 
None 

Monitoring and evaluation 
None 

Research priorities 
Given the paucity of data available, the panel recommends additional research which address the following: 

• Randomized studies, ideally large and multicenter, would yield much more robust evidence.  
• The indication for drain placement, and specification of whether it is routine, is needed in future studies.  
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Question 4 
 
Should patients be positioned supine vs. lateral for laparoscopic splenectomy? 

POPULATION: Patients undergoing elective laparoscopic splenectomy 

INTERVENTION: Supine positioning  

COMPARISON: Lateral positioning  

MAIN 
OUTCOMES: 

Operative Time, Conversion to Open, Transfusion, Organ Injury, Pain, 30d Mortality, 30d related 
readmit, LOS, PMVT, Estimated blood loss, surgical site infection,  

PERSPECTIVE: Patient/Surgeon 

 
Assessment 
 
Desirable Effects (for supine position) 
How substantial are the desirable anticipated effects? 

Judgement Research evidence Additional 
considerations 

○ Trivial 
○ Small 
○ Moderate 
○ Large 
● Varies 
○ Don't know  

A randomized controlled trial which included adults with hematological 
disorders (65%) and malignant disorders (35%), addressed this question and 
was used for decision-making [1]  
 

Outcomes Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% CI) Certainty 
of the 
evidence 
(GRADE) 

With 
supine 
positioning 

With 
lateral 
positioning 

Difference 

Mesenteric 
VTE - № of 
participants: 
80 
(1 RCT) 

OR 0.19 
(0.01 to 
4.09) 

Study population ⨁◯◯◯ 
VERY 
LOWa,b 1.0% 

(0.1 to 
17.7)  

5.0% 4.0% 
fewer 
(50 fewer 
to 152 
more) 

Organ injury 
* № of 
participants: 
80 (1 RCT) 

OR 0.19 
(0.01 to 
4.09) 

Study population ⨁◯◯◯ 
VERY 
LOWa,b 1.0% 

(0.1 to 
17.7)  

5.0% 4.0% 
fewer 
(50 fewer 
to 152 
more) 

a. There is very serious imprecision as a small sample size and wide 
confidence interval suggest both the potential for harm and benefit. 
Statistical non-significance was judged more a reflection of equivalence 
rather than lack of power in the study. 

b. A single study had unclear risk of bias due to open label design (no 
blinding) and no mention of follow-up length besides at least one 
postoperative visit at undesignated time.  

*organ injury was defined in this study as intraoperative minor injury to the 
stomach.  

 



Undesirable Effects (for supine position) 
How substantial are the undesirable anticipated effects? 

Judgement Research evidence Additional 
considerations 

○ Large 
● Moderate 
○ Small 
○ Trivial 
○ Varies 
○ Don't know 
  

 

Outcomes Relative 
effect 
(95% 
CI) 

Anticipated absolute effects* (95% CI) Certainty 
of the 
evidence 
(GRADE) 

With 
supine 
positioning 

With lateral 
positioning 

Difference 

Conversion - 
RCT 
№ of 
participants: 
80 
(1 RCT) 

OR 2.25 
(0.62 to 
8.18) 

Study population ⨁◯◯◯ 
VERY 
LOWa,b 20.0% 

(6.4 to 
47.6)  

10.0% 10.0% 
more 
(35 fewer 
to 511 
more) 

Mean EBL - 
RCT 
№ of 
participants: 
80 
(1 RCT) 

- 
 

The mean 
EBL with 
lateral 
positioning 
was 179.5 
mL 

MD 103.5 
mL higher 
(30.46 
higher to 
176.54 
higher) 

⨁⨁◯◯ 
LOWa,c 

Transfusion 
requirement 
- RCT 
№ of 
participants: 
80 
(1 RCT) 

OR 2.25 
(0.62 to 
8.18) 

Study population ⨁◯◯◯ 
VERY 
LOWa,b 20.0% 

(6.4 to 
47.6)  

10.0% 10.0% 
more 
(35 fewer 
to 511 
more) 

a. A single study had unclear risk of bias due to open label design (no 
blinding) and no mention of follow-up length besides at least one 
postoperative visit at undesignated time.  

b. There is very serious imprecision as a small sample size and wide 
confidence interval suggest both the potential for harm and benefit.  

c. There is severe imprecision due to small sample size 

  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

Judgement Research evidence Additional 
considerations 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included 
studies  

 

Outcomes Importance Certainty of the evidence 
(GRADE) 

Mesenteric VTE - RCT IMPORTANT ⨁◯◯◯ 
VERY LOWa,b 

Organ injury - RCT IMPORTANT ⨁◯◯◯ 
VERY LOWa,b 

 



Conversion - RCT CRITICAL ⨁◯◯◯ 
VERY LOWa,b 

Mean EBL - RCT IMPORTANT ⨁⨁◯◯ 
LOWb,c 

Transfusion requirement - 
RCT IMPORTANT ⨁◯◯◯ 

VERY LOWa,b 

a. There is very serious imprecision as a small sample size and wide 
confidence interval suggest both the potential for harm and benefit.  

b. A single study had unclear risk of bias due to open label design (no 
blinding) and no mention of follow-up length besides at least one 
postoperative visit at undesignated time.  

c. There is severe imprecision due to small sample size. 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

Judgement Research evidence Additional 
considerations 

○ Important 
uncertainty or 
variability 
● Possibly 
important 
uncertainty or 
variability 
○ Probably no 
important 
uncertainty or 
variability 
○ No important 
uncertainty or 
variability 

 
 
 

Jehovah’s witness 
may value transfusion 
more.  
 
The panel believes 
populations getting a 
splenectomy for 
hematologic disease 
would likely favor 
remission over the 
other outcomes, 
however no current 
data exists to support 
one approach over 
the other in this 
population.  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

Judgement Research evidence Additional 
considerations 

○ Favors the 
comparison 
○ Probably 
favors the 
comparison 
○ Does not 
favor either the 
intervention or 
the comparison 
○ Probably 
favors the 
intervention 

 
  

Confounders may 
include training of 
surgeon and learning 
curve.  
Lateral approach may 
apply to a broader 
range of patients 
In a low BMI group, 
there were no 
differences found 
between approaches 



○ Favors the 
intervention 
● Varies 
○ Don't know  

across multiple 
outcomes.  

Acceptability 
Is the option from balance of effects acceptable to key stakeholders? 

Judgement Research evidence Additional 
considerations 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know 

    

Feasibility 
Is the option from balance of effects feasible to implement? 

Judgement Research evidence Additional 
considerations 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know 

  The panel felt that 
surgeon training and 
degree of comfort 
with one procedure 
might influence 
feasibility. The lateral 
approach appears 
easier technically. 

 
Summary of judgements 
 
 JUDGEMENT 

DESIRABLE 
EFFECTS Trivial Small Moderate Large  Varies Don't 

know 

UNDESIRABLE 
EFFECTS Large Moderate Small Trivial  Varies Don't 

know 

CERTAINTY OF 
EVIDENCE Very low Low Moderate High   

No 
included 
studies 

VALUES 
Important 

uncertainty 
or variability 

Possibly 
important 

uncertainty 
or 

variability 

Probably no 
important 

uncertainty 
or variability 

No important 
uncertainty 

or variability 
   

BALANCE OF 
EFFECTS 

Favors the 
comparison 

Probably 
favors the 

comparison 

Does not 
favor either 

the 
intervention 

Probably 
favors the 

intervention 

Favors the 
intervention Varies Don't 

know 



 JUDGEMENT 

or the 
comparison 

ACCEPTABILITY No Probably no Probably 
yes Yes  Varies Don't 

know 

FEASIBILITY No Probably no Probably 
yes Yes  Varies Don't 

know 

 
Type of recommendation 
 
Strong recommendation 
against the intervention 
of supine positioning 

Conditional 
recommendation 

against the 
intervention of supine 

positioning 

Conditional 
recommendation for 

either the intervention or 
the comparison 

Conditional 
recommendation for 
the intervention of 
supine positioning 

Strong recommendation 
for the intervention of 

supine positioning 

○  ●  ○  ●  ○  
Conditional recommendation against the intervention (supine), favoring the lateral approach. 
 
Conclusions 
 
Recommendation 
The panel suggests that lateral positioning be considered over supine positioning for laparoscopic splenectomy. 

Justification 
The evidence suggests that the lateral approach is preferred for patients undergoing laparoscopic splenectomy, based on 
the findings within a single randomized control trial.  

Subgroup considerations 
In certain situations/subgroups the choice of approach should be shared decision-making: 

• Low BMI patients may have more equivalent outcomes with either approach. 
• There is currently limited data, based on pediatric patients. The only pediatric article that demonstrated this 

outcome, however, suggested overall that lateral-ligamentous approach was better due to less EBL, less 
conversion to open, and less operative complications [2].   

Implementation considerations 
None 

Monitoring and evaluation 
None 

Research priorities 



The panel felt the following research areas needed further evidence, especially in the format of further randomized 
controlled trials: 

1. Studies that ask surgeons to rate technical difficulty and evaluate learning curve. 
2. Studies with more homogenous populations or subpopulations, such as patients with obesity, pediatric and adult 

populations, etc.  
3. Studies specifically looking at disease remission and identification rate of accessory spleens with one approach or 

the other. 
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Question 5 

Should pre-operative vs. intra-operative administration of platelets be used for elective, minimally invasive 
splenectomy? 

POPULATION: Splenectomy 

INTERVENTION: pre-operative 

COMPARISON: intra-operative administration of platelets 

MAIN 
OUTCOMES: 

Mean estimated blood loss; Transfusion (yes/no); Conversion to open approach; Mean surgery time 
(minutes); LOS mean (days); 30d remission 

PERSPECTIVE: Patient/Surgeon 

 
Assessment 
 
Desirable Effects (for pre-operative administration) 
How substantial are the desirable anticipated effects? 

Judgement Research evidence Additional 
considerations 

● Trivial 
○ Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know  

A single small observational study in adult patients with ITP and 
thrombocytopenia undergoing laparoscopic splenectomy yielded the relevant 
evidence [1]. There is very serious imprecision as a small sample size and wide 
confidence interval suggest both the potential for harm and benefit.  

No desirable effects 
seen for the 
intervention.  There 
were no other 
desirable effects the 
panel knew of based 
on experience.  
 
The panel felt that 
this evidence could 
not be generalized to 
other indications for 
splenectomy with 
any modicum of 
certainty.   

Undesirable Effects (for pre-operative administration) 
How substantial are the undesirable anticipated effects? 

Judgement Research evidence Additional 
considerations 

○ Large 
● Moderate 
○ Small 
○ Trivial 
○ Varies 
○ Don't know 
 
  

A single small observational study yielded this research evidence [1].  There is 
very serious imprecision as a small sample size and wide confidence interval 
suggest both the potential for harm and benefit. 
 

 



Outcomes Relative 
effect 
(95% 
CI) 

Anticipated absolute effects* (95% 
CI) 

Certainty 
of the 
evidence 
(GRADE) With 

pre-
operative 

With intra-
operative 

Difference 

Mean 
estimated 
blood loss 
№ of 
participants: 
30 
(1 
observational 
study) 

- - The mean 
estimated 
blood loss 
(mL) with 
intraoperative 
administration 
of platelets 
was 95.5 mL 

MD 150.5 
higher 
(56.59 
higher to 
244.41 
higher) 

⨁◯◯◯ 
VERY 
LOWa 

Transfusion 
(yes/no) 
№ of 
participants: 
30 
(1 
observational 
study) 

OR 1.50 
(0.32 to 
6.99) 

Study population ⨁◯◯◯ 
VERY 
LOWb 60.0% 

(24.2 to 
87.5) 

 
50.0% 

10.0% 
more 
(25.8 
fewer to 
37.5 more) 

Conversion 
to open 
approach 
№ of 
participants: 
30 
(1 
observational 
study) 

OR 2.11 
(0.12 to 
37.72) 

Study population ⨁◯◯◯ 
VERY 
LOWb 10.0% 

(0.6 to 
66.5)  

 
5.0% 

5.0% more 
(4.4 fewer 
to 61.5 
more) 

Mean 
surgery time 
(minutes) 
№ of 
participants: 
30 
(1 
observational 
study) 

- - The mean 
surgery time 
with 
intraoperative 
administration 
of platelets 
was 181 min 

MD 38 
higher 
(22.77 
lower to 
98.77 
higher) 

⨁◯◯◯ 
VERY 
LOWb 

LOS mean 
(days) 
№ of 
participants: 
30 
(1 
observational 
study) 

- - The mean 
length of stay 
with 
intraoperative 
administration 
of platelets 
was 7.4 days 

MD 1.1 
higher 
(0.58 
lower to 
2.78 
higher) 

⨁◯◯◯ 
VERY 
LOWb 

30d 
remission 
№ of 
participants: 

OR 0.47 
(0.03 to 
8.46) 

Study population ⨁◯◯◯ 
VERY 
LOWb 89.9% 

(36.3 to 
99.4) 

 
95.0% 

5.1% 
fewer 
(58.7 



30 
(1 
observational 
study) 

fewer to 
4.4 more) 

 
a. There is imprecision due to small sample size.  
b. There is very serious imprecision as a small sample size and wide 

confidence interval suggest both the potential for harm and benefit.  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

Judgement Research evidence Additional 
considerations 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included 
studies 

All evidence for individual outcomes was very low certainty due to small sample 
size and usually wide confidence intervals suggesting both the potential for harm 
and benefit. 
  

 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

Judgement Research evidence Additional 
considerations 

○ Important 
uncertainty or 
variability 
○ Possibly 
important 
uncertainty or 
variability 
● Probably no 
important 
uncertainty or 
variability 
○ No important 
uncertainty or 
variability 

    

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

Judgement Research evidence Additional 
considerations 

○ Favors the 
comparison 
● Probably 
favors the 
comparison 
○ Does not favor 
either the 
intervention or 
the comparison 

All outcomes slightly favor the comparison but there is serious imprecision of the 
single study addressing this question due to small sample size and wide 
confidence intervals  

Having platelets “on 
board” prior to 
incision may appear 
to have benefit.  



○ Probably 
favors the 
intervention 
○ Favors the 
intervention 
○ Varies 
○ Don't know 

Acceptability 
Is the option from the balance of effects acceptable to key stakeholders? (is INTRA-op transfusion acceptable) 

Judgement Research evidence Additional 
considerations 

○ No 
○ Probably no 
○ Probably yes 
● Yes 
○ Varies 
○ Don't know 

  Jehovah’s witnesses 
may not want either 
the comparison or 
the intervention. 

Feasibility 
Is the option from the balance of effects feasible to implement? (is INTRA-op transfusion feasible) 

Judgement Research evidence Additional 
considerations 

○ No 
○ Probably no 
○ Probably yes 
● Yes 
○ Varies 
○ Don't know 

  There may be 
logistical concerns 
getting intra-op 
platelets. The 
intervention would 
be feasible to 
surgeons who use 
platelet transfusions 
to improve safety for 
surgery.  

 
Summary of judgements 
 
 JUDGEMENT 

DESIRABLE 
EFFECTS Trivial Small Moderate Large  Varies Don't 

know 

UNDESIRABLE 
EFFECTS Large Moderate Small Trivial  Varies Don't 

know 

CERTAINTY OF 
EVIDENCE Very low Low Moderate High   

No 
included 
studies 

VALUES 
Important 

uncertainty 
or variability 

Possibly 
important 

uncertainty or 
variability 

Probably no 
important 

uncertainty 
or 

variability 

No important 
uncertainty 

or variability 
   



 JUDGEMENT 

BALANCE OF 
EFFECTS 

Favors the 
comparison 

Probably 
favors the 

comparison 

Does not 
favor either 

the 
intervention 

or the 
comparison 

Probably 
favors the 

intervention 

Favors the 
intervention Varies Don't 

know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't 
know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't 
know 

 
Type of recommendation 
 
Strong recommendation 
against the intervention 

Conditional 
recommendation 

against the 
intervention (against 
preop, for intraop) 

Conditional 
recommendation for 

either the intervention or 
the comparison 

Conditional 
recommendation for the 

intervention 

Strong recommendation 
for the intervention 

○  ● ○  ○  ○  

 
Conclusions 
 

Recommendation 
The panel suggests the use of intra-operative platelet transfusion during laparoscopic splenectomy for ITP as opposed to 
pre-operative administration. No recommendations could be made for other splenectomy indications because of absence of  

Justification 
The intervention does not appear to have a benefit over the comparison according to the reviewed data. All outcomes 
slightly favor intra-operative administration of platelets but there is serious imprecision of the single study addressing this 
question due to small sample size and wide confidence intervals limiting a strong recommendation because of absence of 
evidence.   

 
Subgroup considerations 
The single subgroup addressed by the data, a single study, are adult patients with ITP and thrombocytopenia undergoing 
laparoscopic splenectomy. It remains unclear if there is a benefit for the intervention for pediatric patients with and without 
ITP or for adult patients without ITP who have preoperative thrombocytopenia.  It also remains unclear if there is benefit 
for the intervention, pre-operative platelet transfusion, for patients with higher risk of intraoperative bleeding such as 
patients with portal hypertension or other reasons for splenomegaly where there may be a heightened bleeding risk.  

Implementation considerations 
No 

Monitoring and evaluation 
Timing of platelet counts need to be standardized before and during surgery  
 
 
  

Research priorities 



Given the paucity of data available, additional research which address the following would be useful 
• Larger, prospective, possibly multi-center or randomized studies to increase the certainty of evidence.  
• Identification of a minimum platelet count preoperatively for major or minor surgical procedures to maximize 

surgical safety. 
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Question 6  
 
Should mechanical vs. energy device be used for control of hilum 

POPULATION: Patients undergoing laparoscopic Splenectomy 

INTERVENTION: Mechanical device to control Hilum of spleen 

COMPARISON: Energy device to control hilum of spleen 

MAIN 
OUTCOMES: 

Transfusion requirements/estimated blood loss, surgical site infection, mesenteric venous 
thromboembolism, organ injury, conversion to open surgery rate, 30d mortality  
Post hoc addition: LOS, operative time 

PERSPECTIVE: PATIENT/SURGEON 

 
Assessment 
 
Desirable Effects (for Mechanical device)  
How substantial are the desirable anticipated effects? 

Judgement Research evidence Additional 
considerations 

○ Trivial 
○ Small 
● Moderate 
○ Large 
○ Varies 
○ Don't know 

Two RCTs were used to inform decision-making. Fathi 2020 was an RCT comparing 
Ligasure versus stapler and Shabahang 2012 was an RCT comparing Ligasure versus 
clip ligation [1,2]. Both studied adults age 17 years of age and older.  
 
Outcomes Relative 

effect 
(95% 
CI) 

Anticipated absolute effects* (95% CI) Certainty 
of the 
evidence 
(GRADE) 

With mechanical 
(stapling/ligation) 

With 
energy  

Difference 

Mean 
estimated 
blood loss 
(mL) 
№ of 
participants: 
91 
(2 RCTs) 

- -  The 
mean 
estimated 
blood 
loss 
(mL) 
with 
energy 
was 
159.9 
mL 

MD 2.48 
mL lower 
(66.35 
lower to 
61.38 
higher) 

⨁◯◯◯ 
VERY 
LOWa,b, 

Transfusion 
(yes/no) 
№ of 
participants: 
91 
(2 RCTs) 

OR 0.21 
(0.02 to 
2.03) 

Moderate ⨁◯◯◯ 
VERY 
LOWa,b, 1.8% 

(0.2 to 15)  
8.0% * 6.2% 

fewer 
(7.8 fewer 
to 7 more) 

Conversion 
open 
№ of 
participants: 
91 
(2 RCTs) 

OR 
0.090 
(0.0 ** 
to 
1.770) 

Moderate ⨁◯◯◯ 
VERY 
LOWa,b, 0.8% 

(0 to 13.3)  
8.0% * 7.2% 

fewer 
(8 fewer to 
5.3 more) 

Limited operative 
technique 
description in the 
two studies leaves 
uncertainty about 
whether the effect 
was due to the 
intervention or 
comparator or a 
confounder such 
as dissection 
technique.  The 
size of the vessel 
can play an 
important role in 
choice of device. 
Larger vessels 
may be better 
taken via 
mechanical 
devices. For 
example, the 
manufacturer 
recommendations 
for some energy 
devices also do 
not recommend 
use above a 
certain size.  
Importance of 
transfusion 
ranged from 
important to 
critical, likely 



 
a. Two studies have high risk of bias from lack or unclear sequence generation, 

allocation concealment, blinding of participants and blinding of assessors. 
One study had unclear follow-up.  

b. There is severe imprecision due to small sample size and confidence interval 
suggesting potential for both harm and benefit.  

*The median control event rate across the included studies was used  
**A lower bound of 0.001 was used to calculate a non-zero absolute effect range 

based on patient 
population – e.g. 
cancer patients, 
Jehovah’s witness  

Undesirable Effects (for Mechanical device) 
How substantial are the undesirable anticipated effects? 

Judgement Research evidence Additional 
considerations 

○ Large 
○ Moderate 
●  Small 
○ Trivial 
○ Varies 
○ Don't know 
  

Outcomes Relative 
effect 
(95% 
CI) 

Anticipated absolute effects* (95% CI) Certainty 
of the 
evidence 
(GRADE) 

With 
mechanical 
(stapling/ 
ligation) 

With 
energy  

Difference 

Mesenteric 
venous 
thromboembolism  
№ of participants: 
91 
(2 RCTs) 

OR 6.11 
(0.68 to 
55.19) 

Study population 
 

1.3% 
(0.2 to 10.9)  

0.0%* 1.1% 
more 
(< 0.1 
fewer to 
1.2 more)* 

⨁◯◯◯ 
VERY 
LOWa,b 

Operative Time 
№ of participants: 
91 
(2 RCTs) 

- - The mean 
operative 
time with 
energy 
(stapling/ 
ligation) 
was 121.4 
minutes 

MD 14.45 
minutes 
higher 
(5.17 
higher to 
23.74 
higher) 

⨁⨁◯◯ 
LOWa,c 

 
a. Two studies have high risk of bias from lack or unclear sequence generation, 

allocation concealment, blinding of participants and blinding of assessors. 
One study had unclear follow-up.  

b. There is severe imprecision due to small sample size and confidence interval 
suggesting potential for both harm and benefit.  

c. There is imprecision due to small sample size.  
*0.01 events for the control arm was used to calculate a non-zero absolute effect 
range 

  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

Judgement Research evidence Additional 
considerations 

● Very low  
○ Low 
○ Moderate 
○ High 

All critical outcomes have very low certainty of the evidence. 
 

Importance of 
transfusion 
ranged from 
important to 
critical, likely 



○ No included 
studies Outcomes Importance 

Certainty of 
the evidence 
(GRADE) 

Mean estimated blood loss (mL) IMPORTANT 
⨁◯◯◯ 

VERY 
LOW 

Transfusion (yes/no) IMPORTANT 
-CRITICAL 

⨁◯◯◯ 
VERY 
LOW 

Conversion open CRITICAL 
⨁◯◯◯ 

VERY 
LOW 

LOS mean (days) IMPORTANT 
⨁◯◯◯ 

VERY 
LOW 

Mesenteric venous 
thromboembolism  CRITICAL 

⨁◯◯◯ 
VERY 
LOW 

Operative Time IMPORTANT ⨁⨁◯◯ 
LOW 

 

based on patient 
population – e.g. 
cancer patients, 
and Jehovah’s 
witness.  Multiple 
outcomes deemed 
critical did not 
have sufficient 
data or did not 
show a difference 
and were not used 
in decision-
making.  
No difference in 
mortality was 
detected due to 
lack of events in 
either arm in both 
RCTs, with 
follow-up either 
unknown or 
approximately 1 
month. No 
difference was 
found in port site 
SSI in Fathi 2020 
due to only 1 
event in each arm 
of similar sample 
size.  Organ 
injury 
additionally only 
had 1 event in the 
stapler group due 
to minor gastric 
injury from 
adhesions, 
repaired 
intraoperatively.  
Due to lack of 
difference in these 
previously critical 
outcomes, 
outcomes with 
actual differences 
were used to 
make a decision 
for or against the 
intervention. 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

Judgement Research evidence Additional 
considerations 

○ Important 
uncertainty or 

 
While the low 
volume difference 



variability 
○ Possibly 
important 
uncertainty or 
variability  
● Probably no 
important 
uncertainty or 
variability 
○ No 
important 
uncertainty or 
variability 

in blood loss is 
unlikely to be 
valued, the 
decrease in 
transfusions is 
very likely to be 
valued by 
patients.  The 
panel felt that 
some patients 
(Jehovah’s 
witnesses, cancer 
patients) may rate 
some outcomes as 
more critical – in 
particular 
transfusion.  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

Judgement Research evidence Additional 
considerations 

○ Favors the 
comparison 
○ Probably 
favors the 
comparison 
○ Does not 
favor either 
the 
intervention or 
the 
comparison 
● Probably 
favors the 
intervention 
○ Favors the 
intervention 
○ Varies 
○ Don't know 

Two small studies with moderate desirable effects and small undesirable effects. 
However, there is uncertainty in this evidence tempering the balance of effects.  

For vessels that 
are clearly beyond 
the size 
recommendation 
for an energy 
device, the panel 
agreed the 
balance favors the 
intervention.  

Acceptability 
Is the option from balance of effects acceptable to key stakeholders? 

Judgement Research evidence Additional 
considerations 

○ No 
○ Probably no 
●  Probably 
yes 
○ Yes 
○ Varies 
○ Don't know 

  Overcoming 
surgeon 
custom/preference 
is an issue for all 
evolving 
techniques, 
though there is no 
systematic reason 
why it cannot be 
adopted. Some 



surgeons who 
prefer using 
energy and have 
good outcomes 
may not find a 
recommendation 
in favor of 
mechanical 
device acceptable.  
Many surgeons 
would not accept 
using energy 
devices for larger 
vessels or vessels 
with substantial 
calcification.  

Feasibility 
Is the option from balance of effects feasible to implement? 

Judgement Research evidence Additional 
considerations 

○ No 
○ Probably no 
●  Probably 
yes  
○ Yes 
○ Varies 
○ Don't know 

  Not all 
institutions may 
have access to 
laparoscopic 
energy devices, 
though most 
performing 
laparoscopic 
splenectomy will.  
Lack of 
instrumentation 
may make 
implementation 
less feasible in 
limited settings.  

 
Summary of judgements 
 
 JUDGEMENT 

DESIRABLE 
EFFECTS Trivial Small Moderate Large  Varies Don't 

know 

UNDESIRABLE 
EFFECTS Large Moderate Small Trivial  Varies Don't 

know 

CERTAINTY OF 
EVIDENCE Very low Low Moderate High   

No 
included 
studies 

VALUES 
Important 

uncertainty 
or variability 

Possibly 
important 

uncertainty 
or variability 

Probably no 
important 

uncertainty 
or 

variability 

No important 
uncertainty 

or variability 
   



 JUDGEMENT 

BALANCE OF 
EFFECTS 

Favors the 
comparison 

Probably 
favors the 

comparison 

Does not 
favor either 

the 
intervention 

or the 
comparison 

Probably 
favors the 

intervention 

Favors the 
intervention Varies Don't 

know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't 
know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't 
know 

 
Type of recommendation 
 
Strong recommendation 

for the comparison 
(energy) 

Conditional 
recommendation for the 

comparison (energy) 

Conditional 
recommendation for 

either the intervention or 
the comparison 

Conditional 
recommendation for the 

intervention 
(mechanical) 

Strong recommendation 
for the intervention 

(mechanical) 

○  ○   ○ ●  ○  
 

Conclusions 

Recommendation 
The panel suggests that endomechanical devices be used to control the hilum for most patients undergoing laparoscopic 
splenectomy.  
Justification 
The use of mechanical devices in the division of the splenic hilum has slight decreased risk of intraoperative blood loss, 
need for transfusion, conversion to an open operation, and LOS.    
The very low certainty in the evidence available precluded a strong recommendation.  The panel felt there was 
insufficient research information on details for the mechanical devices (e.g. stapler height), and blood vessel sizes. The 
panel unanimously agreed that very large hilar vessels would be safer to take with mechanical devices. 

Subgroup considerations 
-Large hilar vessels should be taken with mechanical devices.  
-Pediatric patients may have more advantages with energy devices due to small vessel size. 
-As diminished blood loss as an outcome favors energy devices, patients who place a high value on this outcome (such as 
Jehovah’s witnesses) may benefit more from energy over mechanical devices. 

Implementation considerations 
None 

Monitoring and evaluation 
May need to follow splenic vein thrombosis rates. 
 
 
 
  

Research priorities 



• High quality studies that compare mechanical versus energy devices to control the splenic hilum during 
minimally invasive splenectomy using a randomized design, standardized surgical technique (besides the 
comparators), description of anatomic findings (specifically hilar vessel size and accessory spleen presence), and 
similar indications 

• Studies conducted in this area should report the following outcomes: blood loss, transfusion requirements, VTE 
rate, conversion to open, rate of pancreatic injury 
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