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Abstract

Background

Small bowel obstruction (SBO) is a condition which is commonly treated by general surgeons. The
evidence base for treatment of this condition is limited in part by variable reporting of outcomes in

the literature. The aim of this study was to identify commonly used outcomes in research on SBO.

Methods

This review was reported in line with PRISMA guidelines and registered with PROSPERO
(CRD42017065538). Searches were performed of MEDLINE, EMBASE and CENTRAL databases to
identify prospective cohort or randomised trials reporting outcomes of interventions in SBO. Studies
addressing diagnostics, paediatric populations, and SBO due to malignancy were excluded. Studies
were screened for inclusion. Study and outcome characteristics were extracted into a predesigned

proforma and mapped onto the OMERACT framework.

Results

A total of 1,222 studies were screened for eligibility, 74 full text articles retrieved and 51 studies
included for synthesis. A total of 50 different outcomes were used. Duration of hospital stay was the
most frequently reported outcome (n=21 studies). Resolution of SBO was reported in 12 studies, but
only defined in 8 studies which used 6 different definitions. Patient reported outcomes were

reported in only four studies.

Discussion

There is a high degree of variation in the outcomes reported in SBO research. There is a clear need
for a core outcome set. Development of a patient reported outcome measure for this condition

should also be explored.






Background

Small bowel obstruction is a common condition, accounting for around half of all emergency
laparotomies each year!. Outcomes for this condition are poor, with high rates of morbidity and
mortality reported!2. As this is a high volume condition with poor outcomes, it is important to
improve the care of patients with small bowel obstruction, through quality improvement and

research3.

It is well recognised that surgery lacks the high-quality evidence in the form of randomised
controlled trials seen in other clinical fields®>. One of the challenges to research both in trials and
cohort studies is selective reporting bias, which limits comparison of studies and has potential to
skew reporting of key benefits and harms of treatments®’. In order to address this, it is important to
have a common set of outcomes with matching definitions. This could be achieved through the
development ‘Core Outcome Set’ (COS), defined as ‘an agreed, standardised set of optimal outcome
measures that should be reported, as a minimum, in all studies investigating a specific clinical
population’®. In 2010, the Core Outcome Measures in Effectiveness Trials (COMET) initiative

(http://www.comet-initiative.org/) was launched with the aim of addressing the problem of a lack of

outcome measurement standardisation in clinical trials®. Core outcome sets have already been
produced in other surgical conditions®!!, The first step in the production of a COS is to identify
commonly used outcomes in the literature. Qualitative work is undertaken with patients to identify
additional outcomes of importance. The long list is then presented to stakeholders including
clinicians and patients and a consensus process (e.g. Delphi) is followed to reach a consensus on

which are most important!2.

The aim of this study was to identify and categorise outcomes used in research on small bowel

obstruction.


http://www.comet-initiative.org/

Method

A protocol for this systematic review is available on PROSPERO (registration: CRD42017065538). The
review is reported according to the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines®.

Search strategy

A search strategy was devised with input from a librarian at the School of Health and Related
Research, University of Sheffield. Electronic databases searched included: MEDLINE (accessed
through the PubMed interface), EMBASE (accessed through the OVID interface), and the Cochrane
Central Register of Controlled Trials (CENTRAL). Validated filters were used to search for RCTs in
EMBASE, and MEDLINE** >, The search strategy is presented in appendix 1. Backwards citation
tracking of reference lists of relevant reviews, and forwards citation tracking of relevant articles,
were also used, as per COMET guidance?. Further hand searching of all titles and relevant abstracts
of studies published in the ‘British Journal of Surgery’, and ‘Annals of Surgery’ were used to identify

relevant publications within the last 20 years.

Eligibility criteria

All randomised controlled trials (RCTs) and prospective cohort studies were included. No restriction
was placed on publication date. Only English language articles were included due to time and
resource constraints. The target population was adults with SBO, irrespective of duration of disease.
Studies evaluating the clinical effectiveness of any therapeutic intervention for SBO were eligible. No
restriction was placed on comparator interventions. Any construct used to evaluate the clinical

effectiveness of therapeutic interventions for SBO were eligible.

Manuscripts which were retrospective, conference abstracts of study protocols were excluded.

Studies addressing diagnosis of SBO or treatment in paediatric populations were excluded. Reports



of SBO due to peritoneal carcinomatosis, left sided colonic tumour, or immediately following other
procedures, were also excluded as cancer related outcomes are less applicable to the general SBO

population.

Study selection

Literature search results were exported and de-duplicated manually by comparing multiple data
from each publication. One researcher considered the title and abstract of each study identified, and
obtained the full texts of studies included at this stage. When full texts could not be accessed
through the University of Sheffield resources, or by request to the author, they were requested
through the British library. One researcher analysed the full texts of each study to identify those for

inclusion. Guidance from the research team was sought regarding eligibility queries.

Data extraction and analysis

Data on publication details, study design and characteristics, intervention/comparator details,

outcome measures and definitions were extracted into a pre-designed pro forma.

Outcome data were extracted as reported, and tables were constructed to indicate reported or
omitted outcomes. Composite outcomes, or umbrella terms, such as ‘complications’, were
decomposed into their component constructs. Outcomes were subsequently categorised into
domains based on the OMERACT Filter 2.0 framework'’. OMERACT is a framework for selecting and
measuring outcomes when deciding which outcomes to include in a COS. OMERACT specifies four
core areas (death, life/impact, resource use/economic impact, and pathophysiological
manifestations) which are recommended to be considered and measured to assess the overall effect

of an intervention on a specific health condition.

In keeping with similar reviews where list of outcomes reported are collated and not synthesised®??,

neither bias or quality assessment or meta-analysis of included studies was planned.



Results

Search

Electronic database searches retrieved 1,467 results. 31 additional results were obtained through
other sources: 5 through citation tracking, 14 through screening reference lists, and 12 through hand
searching of key journals (5 from the British Journal of Surgery, and 7 from the Annals of Surgery).
After de-duplication 1,222 results remained to be screened; 74 full texts were retrieved and 23 were

excluded, leaving 51 studies were included in the final review (Figure 1).

Included studies were published between the years of 1988 — 2015. Twenty studies focussed on

20 21 22

operative management of SBO (3 RCTs , and 17 prospective cohort studies??3-38 ) 31 focussed

39-59

on conservative management (21 RCTs***°, and 10 prospective cohort studies®®®8). Study

characteristics presented in supplementary file 1.

A range of 50 different outcome measures were reported within the 51 included studies. These
outcomes were then categorised into 9 separate domains and mapped to core areas based on the

OMERACT Filter 2.0, displayed in Table 1.

Synthesis of results

Application of the OMERACT Filter to outcomes found areas of overlap where outcomes could be
categorised in multiple domains. For example, outcomes associated with pain, specifically pain
scores as assessed using a scale, could be interpreted either as a patient reported outcome (PRO;
core area ‘life impact’), or as an analgesic measure (core area of ‘pathophysiological

manifestations’), see Figure 2.

Pathophysiological manifestations



The pathophysiological manifestation core area encompassed three sub-domains: ‘General
procedural measures’, ‘procedure specific measures’ and ‘analgesic measures’, to which 17
outcomes were assigned. General procedural measures included outcomes applicable to most
therapeutic interventions including the ‘duration of hospital stay’ and ‘time to resolution’. The term
‘resolution’ was reported in 12 studies, and defined in 8 (Table 2). There was significant
heterogeneity surrounding the definition, and the outcome can be described as a ‘compound
outcome’, for which different authors select different components to encompass the same concept,
with no standardised description. The most frequently used definition of ‘resolution’ involved both
the absence of associated symptoms, and radiographic improvement. One study that used this
definition recognised the absence of certain components, suggesting additional concepts such as the
reduction in abdominal pain would improve the definition®®. The sub-domain ‘procedure specific
measures’ included outcome measures reported that were largely dependent on the study
intervention. For example, studies of operative management commonly reported the ‘conversion
rate’ from laparoscopy to laparotomy when laparoscopy was used, and the ‘rate of bowel
resections’, however only one study specified the median resection length®. Studies looking at
conservative management, namely water soluble contrast agents, reported outcomes such as
‘detection of contrast in the colon’ and the ‘suitability and tolerability of contrast media’. Other
outcome measures were intervention specific and only reported in a few studies. The final sub-

domain ‘analgesic measures’ contained outcomes reported across only two studies.

Resource use

The resource use core area contains the domain ‘process measures’ only, to which 13 outcomes
were assigned. The majority of these outcomes were based on the rates and successes of different
interventions, such as ‘operative rate’, ‘time from admission to intervention’ and ‘intervention
success rate’ (defined in two studies as whether patients remained ‘asymptomatic after the last

follow-up’)* 38,



Life impact

The life impact core area was the most diverse, containing 20 different outcomes. This core area was
categorised into 5 sub-domains. The sub-domain ‘Gl recovery’ includes outcomes associated with
dietary resumption and return of bowel function (defined in 7 studies as the first bowel movement,
and appearance of flatus and/or defecation)?° 363744545768 Eoyr studies reported PROs’, but no

studies reported on patient overall quality of life.

Complications of management

Clinician reported outcomes (CRO’s) were frequently assessed within the studies with 37 studies
(73%) reporting at least one of the outcomes ‘mortality’, ‘morbidity’ or ‘complications of

management’. The range of complications reported within studies varied, and some studies

220 26 30 38 59. 222,

categorised complications into ‘intraoperative’ and ‘postoperative ; ‘early’ and ‘late’%;

I’>7%7: or ‘all’ and ‘major’,*® however, most did not offer such categorical

‘medical’ and ‘surgica
reporting. Most studies reported a breakdown of the varied health states that contributed to the
complication composite outcome, seven studies did not. In total, 43 unique outcome terms
associated with complications were identified. The most frequently reported complications were
mapped to domains of ‘direct procedural’, ‘systemic post-operative’, ‘local post-operative’ and
‘Gastrointestinal (Gl) recovery’ (Figure 3 & Table 3). There was inconsistency within the reporting of
the outcomes ‘anastomotic breakdown’, and ‘small bowel leakage’, and ‘small bowel recurrence’

either as individual outcomes or as a component of the compound outcome ‘complications’0303137

4554

Long-term outcomes and others

Other study specific CRO’s were also reported? **. The final sub-domain ‘long term outcomes’

727 36 40

includes ‘hospital readmission rate , and outcomes associated with SBO recurrence.



Discussion

This study reports the results of a systematic review and categorisation of outcomes reported in
studies on small bowel obstruction. It is the first to attempt to classify outcomes for this condition

using the OMERACT tool.

In keeping with other surgical conditions, there was a high degree of variation in the outcomes
reported across studies®®’°, especially around ‘resolution’. ‘Resolution’ was often a composite
outcome’® requiring several criteria to be met. These component criteria can be vague (e.g.
tolerance of food) and therefore open to gaming and bias’?. Variation was also noted in the
reporting of complications of management, where complications were groups and reported in
different manners across studies. It is recognised that the variable reporting of outcomes is often

linked to publication bias’®.

In the 51 included studies, only four included a patient reported outcome measure. The patient
reported measures were pain, distress and satisfaction, measured on visual analogue scales or
unvalidated self-rating measures. Whilst these measures should be easy to reproduce, they address
only one aspect of patient experience and outcome. For example, a patient undergoing an operation
may have temporarily increased pain but earlier resolution of distention and return of gut function
than a patient managed conservatively, and these factors may affect their reported outcome in
different ways®®. The fact that an outcome measure is often used does not mean that its
measurement properties are robust!, assessment of which requires further work, using the
COnsensus-based Standards for the selection of health status Measurement Instruments (COSMIN)
assessment tool”. One patient reported outcome measure (PROM) has been developed for patients
with small bowel obstruction. The population from which it was derived was predominantly one
with recurrent SBO, and relates to longer term outcomes associated with this. This may limit
applicability to the general SBO population, despite other positive aspects of this PROM?>. This is an

area which requires further attention, either with the development of a patient reported outcome



measure for SBO, or through routine use of generic patient outcome measures across multiple

domains.

The main limitation of this study is study selection by a single author. Despite this, we believe this
work is robust; we have followed a predefined protocol, used validated techniques to ensure
reliability of the search strategy, and manually searched key sources for additional studies. Second

reviewers were involved in extraction, checking and synthesis of data.

There are a number of further steps required to generate a core outcome set. These include
gualitative work with patients to elucidate patient centred outcomes which might not occur to a
clinician. These outcomes should be added to the long-list identified here, and prioritised by
stakeholders, using a consensus method such as Delphi. Appropriate measures for the outcomes
should also be selected, and these measures should be selected for their demonstrated properties of
reliability and validity. Whilst we cannot propose a definitive core outcome set here, it is likely to
include: time to resolution/gastrointestinal recovery using a composite measure such as GI-276,
whether surgical intervention is performed and the time to this event, small bowel resection rates,
use of critical care facility, duration of hospital stay, and mortality. Specific complications of
management should be reported including surgical site infection, cardiac complications, respiratory
complications, renal complications, delirium, and surgical complications including abdominal wall

dehiscence, enterotomy, and unplanned return to theatre.

Until a core outcome set is finalised, we would encourage researchers in this field to carefully
consider the outcomes they report in prospective and trial based research, and ensure that clearly

defined, reproducible measures are used to facilitate comparison between trials.

Conclusion



There is a high degree of heterogeneity in selection and definition of outcomes in small bowel
obstruction research. This shows a clear need for consensus between researchers, and the need for
a core outcome set. Development of a patient reported outcome measure for this condition should

also be explored.

References

1. NELA. The Third Patient Report of the National Emergency Laparotomy Audit 2017: RCOA, 2017.

2. Margenthaler JA, Longo WE, Virgo KS, et al. Risk factors for adverse outcomes following surgery
for small bowel obstruction. Ann Surg 2006;243(4):456-64. doi:
10.1097/01.s1a.0000205668.58519.76

3. Wandling M, Ko C, Bankey P, et al. Expanding the scope of quality measurement in surgery to
include nonoperative care. J Trauma Acute Care Surg 2017;83:837-45.

4. Thornblade L, Truitt A, Davidson G, et al. Surgeon attitudes and practice patterns in managing
small bowel obstruction: a qualitative analysis. J Surg Res 2017;219:347-53.

5. Horton R. Surgical research or comic opera: questions, but few answers. Lancet
1996;347(9007):984-85.

6. Dwan K, Kirkham JJ, Williamson PR, et al. Selective reporting of outcomes in randomised
controlled trials in systematic reviews of cystic fibrosis. BMJ Open 2013;3(6) doi:
10.1136/bmjopen-2013-002709

7. Saini P, Loke YK, Gamble C, et al. Selective reporting bias of harm outcomes within studies:
findings from a cohort of systematic reviews. BMJ 2014;349:g6501. doi: 10.1136/bmj.g6501

8. Williamson P, Altman D, Blazeby J, et al. Developing core outcome sets for clinical trials: issues to
consider. Trials 2012;13(132)

9. Prinsen CAC, Vohra S, Rose MR, et al. Core Outcome Measures in Effectiveness Trials (COMET)
initiative: protocol for an international Delphi study to achieve consensus on how to select
outcome measurement instruments for outcomes included in a ‘core outcome set’. Trials
2014;15(1):247. doi: 10.1186/1745-6215-15-247

10. McNair AGK, Whistance R, Forsythe R, et al. Core Outcomes for Colorectal Cancer Surgery: A
Consensus Study. PLoS Medicine 2016;13(8)

11. Avery KNL, Chalmers KA, Brookes ST, et al. Development of a Core Outcome Set for Clinical
Effectiveness Trials in Esophageal Cancer Resection Surgery. Annals of Surgery 2017:1-1. doi:
10.1097/SLA.0000000000002204

12. Williamson PR, Altman DG, Blazeby JM, et al. Developing core outcome sets for clinical trials:
issues to consider. Trials 2012;13:132-32. doi: 10.1186/1745-6215-13-132

13. Moher D, Liberati A, Tetzlaff J, et al. Preferred Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Medicine 2009;6(7):e1000097. doi:
10.1371/journal.pmed.1000097

14. Haynes RB, McKibbon KA, Wilczynski NL, et al. Optimal search strategies for retrieving
scientifically strong studies of treatment from Medline: analytical survey. BMJ
2005;330(7501):1179. doi: 10.1136/bm|.38446.498542 .8F

15. Wong S, Wilczynski N, Haynes R. Developing optimal search strategies for detecting clinically
sound treatment studies in EMBASE. J Med Libr Assoc 2006;94(1)

16. Prinsen CA, Vohra S, Rose MR, et al. How to select outcome measurement instruments for
outcomes included in a "Core Outcome Set" - a practical guideline. Trials 2016;17(1):449.
doi: 10.1186/s13063-016-1555-2



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Boers M, Kirwan JR, Wells G, et al. Developing core outcome measurement sets for clinical trials:
OMERACT filter 2.0. J Clin Epidemiol 2014;67(7):745-53. doi: 10.1016/j.jclinepi.2013.11.013

van 't Hooft J, Duffy JMN, Daly M, et al. A Core Outcome Set for Evaluation of Interventions to
Prevent Preterm Birth. Obstetrics & Gynecology 2016;127(1)

Sahnan K, Tozer P, Adegbola S, et al. Developing a core outcome set for fistulising perianal
Crohn’s disease Gut 2018 doi: doi: 10.1136/gutjnl-2017-315503 [published Online First: 03
February 2018]

Catena F, Ansaloni L, Di Saverio S, et al. P.O.P.A. study: prevention of postoperative abdominal
adhesions by icodextrin 4% solution after laparotomy for adhesive small bowel obstruction.
A prospective randomized controlled trial. J Gastrointest Surg 2012;16(2):382-8. doi:
10.1007/s11605-011-1736-y

Ezer A, Torer N, Colakoglu T, et al. Clinical outcomes of manual bowel decompression (milking) in
the mechanical small bowel obstruction: a prospective randomized clinical trial. Am J Surg
2012;203(1):95-100. doi: 10.1016/j.amjsurg.2010.12.014

Meissner K. Intestinal splinting for uncomplicated early postoperative small bowel obstruction: is
it worthwhile? Hepatogastroenterology 1996;43(10):813-8.

Absher RK, Gerkin TM, Banares LW. Alvimopan use in laparoscopic and open bowel resections:
clinical results in a large community hospital system. The Annals of pharmacotherapy
2010;44(11):1701-8. doi: 10.1345/aph.1P260

Araki Y, Isomoto H. Laparoscopic management of adhesive acute postoperative small bowel
obstruction. United Kingdom "PB - Informa Healthcare (69-77 Paul Street, London EC2A 4LQ,
United Kingdom)", 2001:111-14.

Chosidow D, Johanet H, Montariol T, et al. Laparoscopy for acute small-bowel obstruction
secondary to adhesions. Journal of laparoendoscopic & advanced surgical techniques Part A
2000;10(3):155-9. doi: 10.1089/lap.2000.10.155

Dindo D, M S, M.K M, et al. Laparoscopy for small bowel obstruction: The reason for conversion
matters. United States: Springer New York, 2009:792-97.

Duron J-J, Silva NJ-D, du Montcel ST, et al. Adhesive postoperative small bowel obstruction:
incidence and risk factors of recurrence after surgical treatment: a multicenter prospective
study. Annals of surgery 2006;244(5):750-7. doi: 10.1097/01.sla.0000225097.60142.68

Fevang BT, Jensen D, Svanes K, et al. Early operation or conservative management of patients
with small bowel obstruction? The European journal of surgery = Acta chirurgica 2002;168(8-
9):475-81. doi: 10.1080/110241502321116488

Fevang B-TS, Fevang J, Lie SA, et al. Long-term prognosis after operation for adhesive small bowel
obstruction. Annals of surgery 2004;240(2):193-201. doi:
10.1097/01.s1a.0000132988.50122.de

Franklin ME, Gonzalez JJ, Miter DB, et al. Laparoscopic diagnosis and treatment of intestinal
obstruction. Surgical endoscopy 2003;18(1):26-30. doi: 10.1007/s00464-003-8804-7

Lujan HJ, Oren A, Plasencia G, et al. Laparoscopic management as the initial treatment of acute
small bowel obstruction. JSLS : Journal of the Society of Laparoendoscopic Surgeons
2006;10(4):466-72.

Markogiannakis H, Messaris E, Dardamanis D, et al. Acute mechanical bowel obstruction: clinical
presentation, etiology, management and outcome. World journal of gastroenterology
2007;13(3):432-7.

Meissner K, Szécsi T, Jirikowski B. Intestinal obstruction caused by solitary bands: aetiology,
presentation, diagnosis, management, results. Acta chirurgica Hungarica 1994;34(3-4):355-
63.

Meissner K. Late adhesive small bowel obstruction: Differentiated surgical approach to different
adhesion patterns. An observational cohort study. Austria "PB - Springer Wien (Sachsenplatz
4-6, P.O. Box 89, Vienna A-1201, Austria)", 2004:336-39.



35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Poves |, Sebastian Valverde E, Puig Companyd S, et al. Results of a laparoscopic approach for the
treatment of acute small bowel obstruction due to adhesions and internal hernias. Cirugia
espanola 2014;92(5):336-40. doi: 10.1016/j.ciresp.2013.05.008

Springer JE, Bailey JG, Davis PJB, et al. Management and outcomes of small bowel obstruction in
older adult patients: a prospective cohort study. Canadian journal of surgery Journal
canadien de chirurgie 2014;57(6):379-84.

Suter M, P Z, N H, et al. Laparoscopic management of mechanical small bowel obstruction: Are
there predictors of success or failure? United States "PB - Springer New York (233 Springer
Street, New York NY 10013-1578, United States)", 2000:478-83.

Wang Q, Hu ZQ, Wang W/, et al. Laparoscopic management of recurrent adhesive small-bowel
obstruction: Long-term follow-up. Surgery Today 2009;39(6):493-99. doi: 10.1007/s00595-
008-3906-4

Assalia A, Schein M, Kopelman D, et al. Therapeutic effect of oral Gastrografin in adhesive, partial
small-bowel obstruction: a prospective randomized trial. Surgery 1994;115(4):433-7.

Biondo S, Parés D, Mora L, et al. Randomized clinical study of Gastrografin ® administration in
patients with adhesive small bowel obstruction. British Journal of Surgery 2003;90(5):542-
46. doi: 10.1002/bjs.4150

Brochwicz-Lewinski MJ, Paterson-Brown S, Murchison JT. Small bowel obstruction--the water-
soluble follow-through revisited. Clinical radiology 2003;58(5):393-7.

Burge J, Abbas SM, Roadley G, et al. Randomized controlled trial of Gastrografin in adhesive
small bowel obstruction. ANZ journal of surgery 2005;75(8):672-4. doi: 10.1111/j.1445-
2197.2005.03491.x

Chen S-C, Lee C-C, Yen Z-S, et al. Specific oral medications decrease the need for surgery in
adhesive partial small-bowel obstruction. Surgery 2006;139(3):312-6. doi:
10.1016/j.surg.2005.08.020

Chen X-L, Ji F, Lin Q, et al. A prospective randomized trial of transnasal ileus tube vs nasogastric
tube for adhesive small bowel obstruction. World journal of gastroenterology
2012;18(16):1968-74. doi: 10.3748/wjg.v18.i16.1968

Chen S-C, Yen Z-S, Lee C-C, et al. Nonsurgical management of partial adhesive small-bowel
obstruction with oral therapy: a randomized controlled trial. CMAJ : Canadian Medical
Association journal = journal de I'Association medicale canadienne 2005;173(10):1165-9. doi:
10.1503/cmaj.1041315

Farid M, Fikry A, El Nakeeb A, et al. Clinical impacts of oral gastrografin follow-through in
adhesive small bowel obstruction (SBO). The Journal of surgical research 2010;162(2):170-6.
doi: 10.1016/j.js5.2009.03.092

Feigin E, Seror D, Szold A, et al. Water-soluble contrast material has no therapeutic effect on
postoperative small-bowel obstruction: results of a prospective, randomized clinical trial.
American journal of surgery 1996;171(2):227-9. doi: 10.1016/50002-9610(97)89553-0

Fevang T, D. Jensen JFKB, Jensen D, et al. Upper Gastrointestinal Contrast Study in the
Management of Small Bowel Obstruction - a Prospective Randomised Study. The European
Journal of Surgery 2000;166(1):39-43. doi: 10.1080/110241500750009681

Fleshner PR, Siegman MG, Slater Gl, et al. A prospective, randomized trial of short versus long
tubes in adhesive small-bowel obstruction. American journal of surgery 1995;170(4):366-70.

Gong J-F, Zhu W-M, Yu W-K, et al. Conservative treatment of early postoperative small bowel
obstruction with obliterative peritonitis. World journal of gastroenterology
2013;19(46):8722-30. doi: 10.3748/wjg.v19.i46.8722

Kanno Y, Hirasawa D, Fujita N, et al. Long-tube insertion with the ropeway method facilitated by
a guidewire placed by transnasal ultrathin endoscopy for bowel obstruction: a prospective,
randomized, controlled trial. Gastrointestinal endoscopy 2009;69(7):1363-8. doi:
10.1016/j.gie.2009.01.044



52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Kumar P, Kaman L, Singh G, et al. Therapeutic role of oral water soluble iodinated contrast agent
in postoperative small bowel obstruction. Singapore medical journal 2009;50(4):360-4.

Lee JF-Y, Meng WC-S, Leung K-L, et al. Water soluble contrast follow-through in the management
of adhesive small bowel obstruction: A prospective randomized trial. Annals of the College of
Surgeons Hong Kong 2004;8(4):120-26. doi: 10.1111/j.1442-2034.2004.00224.x

Sapkota R, Bhandari RS. Prophylactic nasogastric decompression after emergency laparotomy.
JNMA; journal of theNepalMedicalAssociation 2013;52(191):437-42.

Sato R, Watari J, Tanabe H, et al. Transnasal ultrathin endoscopy for placement of a long
intestinal tube in patients with intestinal obstruction. Gastrointestinal endoscopy
2008;67(6):953-7. doi: 10.1016/j.gie.2008.01.043

Vidigal FM, de Souza GS, Chebli LA, et al. Azathioprine is more effective than mesalazine at
preventing recurrent bowel obstruction in patients with ileocecal Crohn's disease. Medical
science monitor : international medical journal of experimental and clinical research
2014;20:2165-70. doi: 10.12659/MSM.890975

Zhang Y, Gao Y, Ma Q, et al. Randomised clinical trial investigating the effects of combined
administration of octreotide and methylglucamine diatrizoate in the older persons with
adhesive small bowel obstruction. Digestive and liver disease : official journal of the Italian
Society of Gastroenterology and the Italian Association for the Study of the Liver
2005;38(3):188-94. doi: 10.1016/].d1d.2005.10.010

Choi H-K, Chu K-W, Law W-L. Therapeutic value of gastrografin in adhesive small bowel
obstruction after unsuccessful conservative treatment: a prospective randomized trial.
Annals of surgery 2002;236(1):1-6. doi: 10.1097/01.SLA.0000018563.62559.95

Di Saverio S, Catena F, Ansaloni L, et al. Water-soluble contrast medium (gastrografin) value in
adhesive small intestine obstruction (ASIO): a prospective, randomized, controlled, clinical
trial. World journal of surgery 2008;32(10):2293-304. doi: 10.1007/s00268-008-9694-6

Ambiru S, Furuyama N, Kimura F, et al. Effect of hyperbaric oxygen therapy on patients with
adhesive intestinal obstruction associated with abdominal surgery who have failed to
respond to more than 7 days of conservative treatment. Hepato-gastroenterology
2008;55(82-83):491-5.

Choi H-K, Law W-L, Ho J-W-C, et al. Value of gastrografin in adhesive small bowel obstruction
after unsuccessful conservative treatment: a prospective evaluation. World journal of
gastroenterology 2005;11(24):3742-5.

Kapoor S, Jain G, Sewkani A, et al. Prospective evaluation of oral gastrografin in postoperative
small bowel obstruction. The Journal of surgical research 2006;131(2):256-60. doi:
10.1016/j.jss.2005.12.008

Kulvatunyou N, Pandit V, Moutamn S, et al. A multi-institution prospective observational study of
small bowel obstruction: Clinical and computerized tomography predictors of which patients
may require early surgery. The journal of trauma and acute care surgery 2015;79(3):393-8.
doi: 10.1097/TA.0000000000000759

Perea Garcia J, Turégano Fuentes T, Quijada Garcia B, et al. Adhesive small bowel obstruction:
predictive value of oral contrast administration on the need for surgery. Revista espanola de
enfermedades digestivas : organo oficial de la Sociedad Espanola de Patologia Digestiva
2004;96(3):191-200.

Rajkumar PN, Bhalki N, Hiremath B, et al. To study the efficacy of gastrografin in diagnosis of
adhesive small bowel obstruction. Indian Journal of Public Health Researchand Development
2014;5:158-62.

Stordahl A, Laerum F, Gjglberg T, et al. Water-soluble contrast media in radiography of small
bowel obstruction. Comparison of ionic and non-ionic contrast media. Acta radiologica
(Stockholm, Sweden : 1987) 1988;29(1):53-6.



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Trésallet C, Lebreton N, Royer B, et al. Improving the management of acute adhesive small bowel
obstruction with CT-scan and water-soluble contrast medium: a prospective study. Diseases
of the colon and rectum 2009;52(11):1869-76. doi: 10.1007/DCR.0b013e3181b35c06

Yagci G, Kaymakcioglu N, Can MF, et al. Comparison of Urografin versus standard therapy in
postoperative small bowel obstruction. Journal of investigative surgery : the official journal
of the Academy of Surgical Research 2005;18(6):315-20. doi: 10.1080/08941930500328789

Blencowe N, McNair A, Davis C, et al. Standards of outcome reporting in surgical oncology: a case
study in esophageal cancer. Ann Surg Oncol 2012;19(13):4012-18.

Blazeby JM, Macefield R, Blencowe NS, et al. Core information set for oesophageal cancer
surgery. British Journal of Surgery 2015;102(8):936-43. doi: 10.1002/bjs.9840

Freemantle N, Calver M. Composite and surrogate outcomes in randomised controlled trials. BMJ
2007;334(7597):756-57.

Cordoba G, Schwartz L, Woloshin S, et al. Definition, reporting, and interpretation of composite
outcomes in clinical trials: systematic review. BMJ 2010;341:¢3920. doi: 10.1136/bm;j.c3920

Page M, McKenzie J, Kirkham JJ, et al. Bias due to selective inclusion and reporting of outcomes
and analyses in systematic reviews of randomised trials of healthcare interventions.
Cochrane Database of Systematic Reviews 2014 doi: 10.1002/14651858.MR000035.pub?2

Mokkink LB, Terwee CB, Patrick DL, et al. The COSMIN checklist for assessing the methodological
quality of studies on measurement properties of health status measurement instruments: an
international Delphi study. Quality of life research : an international journal of quality of life
aspects of treatment, care and rehabilitation 2010;19(4):539-49. doi: 10.1007/s11136-010-
9606-8

Rice AD, Wakefield LB, Patterson K, et al. Development and Validation of a Questionnaire to
Measure Serious and Common Quality of Life Issues for Patients Experiencing Small Bowel
Obstructions. Healthcare 2014;2(1):139-49. doi: 10.3390/healthcare2010139

van Bree SHW, Bemelman WA, Hollmann MW, et al. Identification of Clinical Outcome Measures
for Recovery of Gastrointestinal Motility in Postoperative lleus. Annals of Surgery
2014;259(4)

Table Legends



Pathophysiological manifestations

Resource use

Life impact

General
procedural
measures
Procedure
specific
measures

Analgesic
measures

Process
measures

Gl recovery

PRO

g sLn =

© N o

13.

14.

15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
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33.
34.
35.
36.
37.

Duration Of hospital stay;17,18,20—25,28,30,33—40,42—48,50—52,55—59,63,66,67
Time to resolution;37:40:44-46.48,56-60,63

Time from admission to relief of obstruction%®

Detection of contrast the colon;38:44.57,59,60,62,63,66,67

Conversion rate from laparoscopic surgery to laparotomy

(if laparoscopic surgery used);21-23.27.28:33,35.36

Rate of bowel resections;!7:25:34.39.45.46,66

NG tube placement duration;!847.48,55,66

Daily NG tube output;*8:55,60.63

Time until abdominal radiographic improvement;263

. Microbiological measurement of bacterial translocation;8
11.
12.

Mean time for gas canalisation;3¢

Clinical evidence of systemic inflammatory response’ as
measured by recovery of WBC counts, CRP level and ESR;*?
Suitability and tolerability of contrast media (based on taste,
radiologic efficacy and patient reactions);%*

Presence of other sutures'”

Time until resolution of pain;3¢

Time until relief of abdominal pain/distention;*

Abdominal pain since laparoscopic lysis3®

Operative rate;25,30,37,39—45,50,51 ,55,57,63,65-67

Non-operative management success rate;25-37-41,4347.51,58-60,63,66,67
Rate of surgery after failed non-operative management;30.37-
42,45,47,58,60,61,66,67

Procedure duration;17,18,21,22,27,28,33,36,45,49,51,53

Time from admission to intervention;30:38:39.45-47,56,58,59,66.67
Operative findings;33.47,51,60,66

Intervention success rate;21:22.36.49

Incidence of bowel strangulation;25:45:46

Duration of radiation exposure;*9:53

Total number of treatments;58

Admission to the Intensive Care Unit (ICU);3°

ICU length of stay;3

Duration of IV therapy#®

Time until return of bowel function;17.34.35.37:42,52,55,66,67

Time until resumption of a liquid diet;'8.33.35,55,60.62,66

Time until resumption of a solid diet;!835:60

Gastric upset®?

Pain scores (visual analogue scale and verbal rating scale);%°-66
Patient distress (visual analogue scale);*®

Patient satisfaction*®
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CRO 38.

39.
40.
. Small bowel transit time;18:64
42.
43.
44.
45,

41

Long term 46.
outcomes 47.
48.
49.
50.

Com plications Of management;17—19,23—25,27—30,33—37,40,41 ,43,45—
49,52,53,56,57,59,63,65,66

Mortality;17.19.21-25.27-30,32-36,45-47,51,56,59,63,65
)
Morbidity;!719.21-23,25.28,20,31,34,47.51,55

)

Drainage volume on first day;*

Intra-abdominal pressure gradient before and after intervention;'®
Forced expiratory volume (1 second/forced vital capacity);'®
Blood loss'”

SBO recurrence rate:17.19.24,26-28,31,32,35,36,41-44,48,51,54,57,60,65,67

Recurrences submitted to surgery/reoperation;!7.19.22,29,32,35,36,44,57
Hospital readmission rate;24.34.38

Time to recurrence;2444.57

Recurrence free survival#45457

NG = nasogastric, WBC = White Blood Count, CRP = C-reactive protein, ESR = Erythocyte sedimentation rate, ICU =
Intensive care unit, IV = intravenous, SBO = Small bowel obstruction

Table 1: Summary of outcomes reported in OMERACT Framework
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Resolution rate

Resolution

Complete
resolution

Resolution

Obstruction
resolved

Complete
resolution

‘The number of admissions after which the patient
left the hospital without undergoing surgery to
resolve the disease / total number of admissions’

‘Flatus and bowel motion’

‘Established when the symptoms and signs of
obstruction subsided, and abdominal radiographs
did not show the small bowel dilated’

‘Complete resolution of clinical and radiological
signs and symptoms, with tolerance to a solid
food diet’

‘Judged by the passage of contrast into the colon
or the anal passage of flatus and stools’

‘Established when symptoms and signs of
obstruction subsided, normal flatus and
defecation returned, and there was no relapse of
obstructive symptoms after withdrawal of
somatostatin’

Table 2: ‘Resolution’ of Small Bowel Obstruction and reported definitions.



Wound infection 18,21,23-25,27-29,33,35,46,48,52

Cardiac 23-25,29,30,32,34,35,46

Pneumonia 23,25,28-30,41,43,46,48
Urinary 24,29,30,33-35,43

Bleeding 23,25,28,29,35,65
Respiratory 25,30,32-34,52

SepSiS 19,24,27,29,30,34
Prolonged/postoperative ileus 2427.29.41:47
Pulmonary 18,23,24,29,35
Thrombosis or embolism 19:2425:29.46
Anastomotic breakdown 7303552
Recurrent obstruction 27283543
Renal 29,30,33,34

Abdominal infection 25:35:46
Enterotomy 27:28

Organ injury/failure 2332
Peritonitis (unrecognized or secondary perforation) 354
Vomiting %7

Access injury 28

Bowel resections %’

Bowel strangulation %’

Catheter related infections #¢
Cholestasis “8

Coma 2°

Dehiscence 2°

Delirium 34

Diabetic 2*

Failure to wean from ventilator
>48 hr @

Incisional hernia 8

Intestinal necrosis *
Intraperitoneal abscess 24
Mental disorders '°

Nerve injury 2°

Nostril erosion “3

Paralytic lleus 3

Patients requiring Percutaneous Transhepatic Cholecystostomy (PTC) 8

Perforation 23
Persistent obstruction *'
Pneumothorax “8

Small bowel leakage '’
Small bowel paralysis 23
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Unplanned intubation 2°

Table 3: Complications reported

Figure Legends:
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Figure 1: PRISMA Flowchart
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Figure 2: Outcomes reported arranged according to the OMERACT frameworks. Circles

proportionate to frequency of reporting.
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Figure 3: Complications reported grouped by type. Circles proportionate to frequency of reporting.



