Techniques in Coloproctology (2019) 23:201-206
https://doi.org/10.1007/s10151-019-01935-w

REVIEW q

Check for
updates

Stoma rods in abdominal surgery: a systematic review
and metaanalyses

H. M. Mohan' - A. Pasquali’ - B. O’Neill' - D. Collins' - D. C. Winter'

Received: 16 December 2018 / Accepted: 24 January 2019 / Published online: 26 February 2019
© Springer Nature Switzerland AG 2019

Abstract

Background Stoma rods are used traditionally to prevent retraction of loop stomas into the abdominal cavity. However,
there is very little evidence to support or refute their use. The aim of the present systematic review and metaanalysis was
to assess the current data on stoma rods in loop stomas. The primary outcomes were stoma necrosis and stoma retraction.
Methods A systematic review and metaanalyses were conducted using the preferred reporting items for systematic reviews
and metaanalysis guidelines (PRISMA). The study protocol was registered prospectively on PROSPERO. An electronic
search was performed by two reviewers independently using predefined search strategy and Medline. Bibliographies of
selected studies were screened for additional references. RevMan was used to generate forest plots and calculate odds ratios
and 95% confidence intervals (CIs).

Results In total, five studies were identified that met inclusion criteria, including four randomized controlled trials. Three
studies examined only ileostomies, while one included both colostomies and ileostomies, and one only examined colosto-
mies. In total, 561 patients underwent a stoma with a rod compared to 443 without. There was a higher rate of dermatitis
(rod 29.86% vs no rod 16% OR 2.65; 95% CI 1.79-3.93) and stoma necrosis (rod 7% vs no rod 1.15% OR 5.58; 95% CI
1.85-16.84) in the rod group, but there was no significant difference in stoma retraction (rod 2.28% vs no rod 3.45%; OR
0.7;95% C10.32-1.54).

Conclusions Stoma rods do not reduce the incidence of stoma retraction and instead lead to increased rates of dermatitis
and stoma necrosis.
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Introduction

Loop stomas are commonly created in colorectal surgery to
divert the faecal stream. This may be a defunctioning loop
ileostomy to protect a downstream colorectal anastomosis
and reduce the risk of a clinically significant leak [1]. Less
commonly, a loop colostomy is performed for this indica-
tion. Other indications for loop stoma formation are to divert

H. M. Mohan and A. Pasquali contributed equally.

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s10151-019-01935-w) contains
supplementary material, which is available to authorized users.

P< H. M. Mohan
Helen.mohan @ gmail.com

Department of Surgery, St. Vincent’s University Hospital,
Elm Park, Dublin 4, Ireland

in the setting of obstruction, either in the acute setting or
with unresectable distal disease, for pelvic floor conditions
and for severe perineal disease. One problem with loop
stomas is their tendency to retract and the stoma rod has
traditionally been used to reduce this risk. The aim of this
systematic review and metaanalysis was to objectively assess
the stoma rod to see if it improved outcomes.

The stoma rod was first introduced in 1888, and improved
stoma care by preventing easily retracting stomas as at the
time stomas were brought to skin level without suturing
[2]. The main rationale for rod use is to reduce the risk of
stoma retraction. However, as stoma techniques advanced
with sutured techniques, the advent of the Brook ileostomy
in the 1950s, and a better understanding of stoma care, the
need for the rod is now more questionable [3].

Stomas themselves are not without complications,
despite frequently being performed as a prophylac-
tic measure to reduce perioperative risk of a clinically
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significant leak [4]. Beyond the psychological effects of
stoma formation, there are multiple physical complica-
tions that are well described including include parastomal
hernias, stoma retraction, stoma necrosis, and dermatitis.

The rates of stoma complications between those with
and without a rod are unclear. Furthermore, patient-
reported outcome measures (PROMs) are increasingly
recognised, as critical outcomes we should be considering
in clinical trials [5]. The impact of the stoma rod on the
patient experience and quality of life is not well known.

This systematic review and metaanalysis sought to
determine whether a stoma rod reduces complication rates
in loop stomas. Furthermore, the study aimed to determine
whether use of a stoma rod impacted on patient’s quality
of life and whether there is an evidence-based rationale for
the routine use of a stoma rod.

Materials and methods

A systematic review was performed using a predefined
search strategy using online electronic databases Pubmed
and EMBASE. Two independent reviewers (HM and AP)
performed the search and data extraction. The review was
conducting in keeping with the preferred reporting items
for systematic reviews and metaanalyses (PRISMA) state-
ment and the review was registered online at PROSPERO
(registration number CRD 42018095423). The literature
was reviewed systematically by searching in Pubmed and
Embase for studies published between 1 January 2000 and
7 May 2018 (Fig. 1).

The search strategy included the following domains of
Medical Subject Heading (MeSH) terms: ‘stoma AND
rod’, ‘stoma AND bar’, ‘ileostomy AND rod’, ‘ileostomy
AND bar’, ‘colostomy AND rod’, ‘colostomy AND bar’,
‘surgical stoma AND rod’, ‘surgical stoma AND bar’,
‘loop ileostomy AND rod’, ‘loop ileostomy AND bar’,

Pubmed and Embase

179 Citation(s)

Additional records identified through other sources

0 Citation(s)

87 Non-Duplicate
Citations Screened

Inclusion/Exclusion

Criteria Applied

After Title/Abstract Screen

69 Articles Excluded

18 Articles Retrieved

Inclusion/Exclusion

Criteria Applied

After Full Text Screen

13 Articles Excluded 0 Articles Excluded

During Data Extraction

5 Articles Included

Fig.1 PRISMA flow diagram of search strategy
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‘loop colostomy AND rod’, and ‘loop colostomy AND
bar’.

Randomized controlled trials (RCTs) and prospective
cohort studies comparing ileostomy and/or colostomy with
and without rod were included. Animal studies and studies
not published in English were excluded. Two authors (HM
and AP) screened the titles and abstracts independently
for eligibility. Disagreements were resolved by discussion
and consensus achieved. Primary and secondary outcomes
were extracted from the full text. All studies were assessed
for risk of bias using the Oxford Centre for Evidence-
Based Medicine (CEBM) Critical Appraisal Skill Pro-
gramme Checklists for randomized trials and observational
cohort studies.

Statistical analysis was performed using an analysis of
variance and random effects model in RevMan Version 5,
and forest plots were constructed using outcomes of interest
and odds ratios and 95% confidence intervals calculated.

Results

The search strategy retrieved 178 articles, of which 5 were
included in the final analysis, including 4 RCT [6-10]
(Table 1). Results of the methodological quality assessment
are reported in Table S1 (supporting information). All stud-
ies were prospective. In three studies [6—8], the assignment
of patients was randomized and a centralized computer ran-
domization was performed in two of them [6, 8]. Because
both surgeons and patients were able to distinguish between
patients with or without a stoma rod, the studies could not
be described as blinded. In all studies, missing data were
verified. Aside from the use or not of the stoma rod, groups
were treated equally. Losses to follow-up were less then 20%
in all included studies. In the one observational cohort study,
the rate of stoma rod usage decreased significantly over the
course of the study period from 91.4% in 2003 to 10% in
2010 [9].

Study population

In total, 1058 patients were included in the analysis. Char-
acteristics of patients included are given in Table 1. There
was no difference in patient baseline characteristics between
those in which a rod was used vs not used within each indi-
vidual study, but there were differences in mean age and
Body Mass Index (BMI) across the studies. One study was
conducted on patients with ulcerative colitis [7] (Table 2).
Of the five studies, three included only patients with ileos-
tomy [5, 7, 10], one only patients with colostomy [8], and
one both patients with ileostomy and colostomy [9].

Table 1 Study and patient characteristics

BMIrod BMI no rod

Age at

Age at

M/F no rod

Total patients Rod Norod M/F rod

Study period

Year Study type

Study

operation
no rod

operation

rod

26.2

64.3 59.3 26.1

20\12 (64%M)

34\10 (78%M)
91\63 (59%M)
42\33 (56%M)

44

August 2008-July 2014 78
257

2017 Multicentre RCT

Zindel et al.

19.8

429 41.9 19.5

10648 (69%M)
43\3 3(57%M)

135

122

2017 Single centre RCT July 2011-March 2016

2017 Single RCT

Uchino et al.

N/A

N/A

44.7

76

75

51

1

November 2012-February

2016

Franklin et al.

N/A

N/A

154\106 (59%M) 150\105 (59%M) 59.7 64.6

260 150

515

January 2003—May 2012

2016 Single centre pro-

Whitley et al.

spective cohort

study
2006 Single centre RCT May 2001-June 2004

24

59 63 24

N/A

29 N/A

28

57

Speirs et al.

BMI Body Mass Index
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Table 2 Indications for surgery

Indications for surgery n %

Obstructed carcinoma rectum 64 6.48
Severe perianal sepsis 18 1.82
Trauma (obstetric/road traffic accident) 4 0.40
IPAA (not specified) 8 0.81
Sphincter Repair 33 3.34
Colovesical fistula 12 1.21
Cancer 369 37.35
IBD 290 29.35
Diverticular disease 40 4.05
Functional disorders 7 0.71
Abdominal sepsis 26 2.63
Anterior resection 70 7.09
Reversal of Hartman’s 6 0.61
Miscellaneous 41 4.15

IPAA ileal pouch—anal anastomosis, /BD inflammatory bowel disease

Quality assessment of included studies

Critical appraisal of studies based on Centre for Evidence-
Based Medicine (CEBM) criteria for RCTs and observa-
tional cohort studies was performed to assess for the risk of
bias (Supplementary Table 1). All included studies were of
sufficient quality to allow metaanalysis.

Duration of stoma rod

In two studies, it was not specified how long the rod has been
left in [6, 9]. In two studies, the rod was removed on the
7-8th day after surgery [7, 10], while in the RCT performed
by Franklyn et al., the rod was left in place until the 10—14th
day after surgery [8].

Indications for stoma

The indications for stoma formation were heterogenous
across the studies. Uchino et al. looked only at ileostomy
formation for ileal pouch—anal anastomosis (IPAA) for
ulcerative colitis [7]. Overall, inflammatory bowel disease
(IBD) and cancer were the two most common indications
for ileostomy, with a diverse range of other indications also
represented (Table 2). Comparison of indications for stoma
between rod and no rod group was reported in four out of
five studies (not reported in Ref. [10]), with no significant
difference in any study.

Stoma retraction

Stoma retraction was recorded as an outcome in all five stud-
ies (n=1047 patients total) [6—10]. The incidence of stoma

@ Springer

Odds Ratio
IV, Random, 95% CI

- W

I F O S %

0.2 0.5 1 2 5
Favours [rod] Favours [no rod]

Fig.2 Forest plot of stoma retraction

retraction overall was 2.87% (n=230). Comparing those with
a stoma rod to those without, there was no significant dif-
ference [rod n=12, 2.28%; no rod n=18, 3.45%; OR 0.7
(95% CI 0.32-1.54)] (Fig. 2). Interestingly, in the cohort
study which saw a significant decrease in stoma rod usage
over the study period, there was no difference across years
in stoma retraction [9].

Stoma necrosis

The incidence of stoma necrosis or ischaemia was reported
in four of five studies (n="718) [6, 8—10]. There was a sig-
nificantly higher rate of stoma necrosis in the group that had
a rod compared with no rod [rod 7% (n=26); no rod 1.15%
(n=4); OR 5.58 (95% CI 1.85-16.84)] (Fig. 3). Franklyn
et al. also reported skin necrosis separately, which occurred
in one patient with a stoma rod but none without [8].

Peristomal dermatitis

The rate of peristomal dermatitis was explicitly recorded
in two studies (n=689) [7, 9]. In these studies, there was a
significantly increased risk of dermatitis in the group that
used a rod [(rod 29.86% (n=103); no rod 16% (n=55); OR
2.65 (95% CI 1.79-3.93)]. Frankyln et al. reported on “skin
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necrosis” instead, with one case in the rod group and none
in the group with no rod [8].

Mucocutaneous separation

Two studies reported on mucocutaneous separation [8, 9].
There was no significant difference in mucocutaneous sepa-
ration between the two groups [rod 7.72% (n=23); no rod
3.86% (n=11); OR 2.06 (95% CI1 0.98—4.32)].

Parastomal abscess

There was no significant difference in parastomal abscess [8,
9]. Again, only two studies reported on parastomal abscess
[rod 1.67% (n=5); no rod 0.7% (n=2); OR 2.46 (95% CI
0.47-12.9)]. Incisional surgical site infection rather than
parastomal abscess was recorded by Uchino et al., who also
found no difference between groups [7].

Length of stay

Three studies reported length of stay (LOS), and sufficient
data was available in two of three studies for inclusion in the
metaanalysis. There was no significant difference in LOS
between patients that did and did not have a stoma rod.

Quality of life

Zindel et al. conducted a quality-of-life assessment with a
validated tool, the Stoma Quality-of-Life Scale (SQOLS)pre
and post-surgery [6]. Postoperative measures were recorded
at both 2 weeks and 3 months. There was no difference in
SQOLS between those who had a rod and those who did
not. Those with stoma retraction had a significantly worse
SQOLS. No other study included quality of life or patient-
reported outcome measures.

Other outcome measures

Zindel et al. included a composite score the Stoma-Specific
Morbidity Score (SSMS). There was no difference based on
presence of a stoma rod, but patients with a higher BMI did
have a higher SSMS. Zindel et al. also recorded the amount
of time taken by stoma nurses to instruct patients, and found
no difference between groups [6].

Discussion

This systematic review and metaanalysis demonstrates that
routine use of the stoma rod should be avoided. In particular,
there is evidence of increased local stoma complications,
such as dermatitis and stoma necrosis. Use of a stoma rod
does not appear to protect against stoma retraction. Given
that the aim of a stoma is often to reduce complications, add-
ing a device that increases complications is counter intuitive
[11, 12]. The aim of the rod is to prevent retraction [13].
However, this metaanalysis shows that it does not reduce the
rate of stoma retraction.

There are multiple techniques described for the formation
of a stoma rod. These include traditional hard plastic bridge
devices and softer tubing, e.g., Foley catheter, to make a
soft ring rod [14, 15]. Theoretically, these may have a lower
complication rate. However, given the low rate of complica-
tions without a rod, the need for this is debatable. In essence,
rods should only be used for selected cases and when using a
rod a soft plastic ring rod instead of a traditional rod should
be considered.

There are anecdotal reports of difficulty fitting stoma
appliances with rods, which may in theory delay the time
when the patient is able to manage the stoma independently.
For example, Speirs et al. reported that bridging a stoma
makes it more difficult to fit a stoma appliance and, there-
fore, increases the risk of soiling. This is difficult to capture
and measure, and only one study used a formal quality-of-
life tool and an assessment of time taken by the stoma nurse
to instruct the patient. There was no difference found in the
study by Zindel et al., but numbers were low and there is a
possibility of a type 2 error [6]. Further RCTs should include
rigorous assessment of PROMs that capture the patient expe-
rience and patient-reported outcomes.

Limitations

Limitations of this systematic review include the paucity of
trials on this topic, and the differential reporting of results,
making only smaller numbers available for each outcome.
It is possible that there is a type 2 error in the results, par-
ticularly given the low incidence of the primary endpoints
of stoma necrosis and retraction. In addition, the review
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was unable to discern outcomes in subgroups of patients,
e.g., the very obese, as there were insufficient data reported
from included trials. This review also did not focus on stud-
ies which compared different types of stoma rod, and there
was limited reporting of the length of time the rod was left
1n situ.

Conclusions

Stomas can be associated with morbidity [16]. The stoma
rod does not provide a proven benefit in formation of a loop
stoma, and higher rates of stoma necrosis and dermatitis are
associated with rod use.
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