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INTRODUCTION AND IMPORTANCE: Nonoperative management of adhesive SBO is well established but
remains a challenge in patients without prior abdominal surgery. We aim to report a case of successful
nonoperative management with the use of enteral hypertonic water-soluble contrast administration in
a patient with virgin abdomen.

CASE PRESENTATION: A healthy 24-year old man with no previous surgery presented to the emergency
room with one day of abdominal pain. A CT abdomen and pelvis was consistent with SBO without clear

Isﬂmﬂ;ﬁi}el obstruction anatomic etiology. The patient refused surgical intervention, so we performed a trial of nonoperative
Adhesions management. On hospital day 2, a repeat CT A/P with enterally administered water-soluble contrast
Virgin abdomen showed resolution of SBO. The patient has had no symptoms since hospital discharge on 6 months follow
Water soluble contrast up

CLINICAL DISCUSSION: Small bowel obstruction is most commonly secondary to adhesions from prior
surgeries.

Even in patients with virgin abdomen, adhesions are the cause of SBO in 53%-73%.

Recent studies in patients with virgin abdomen showed that 92.1% that underwent nonoperative man-
agement did not have a recurrence of SBO with mean follow up of 4.5 years. The use of water-soluble
contrast in patients with virgin abdomen was reported to have 92-97% success rate.

A meta-analysis showed a pooled prevalence of 7.7% of malignant etiology of SBO in these patients,
more common with previous SBO admission or history of malignancy.

CONCLUSION: Nonoperative management with the therapeutic use of hypertonic water-soluble contrast

is a viable treatment option in select cases and avoids the morbidity of surgical exploration.

© 2021 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Nonoperative management
Case report

1. Introduction

Small bowel obstruction (SBO) is one of the most common
causes for surgical admission and is responsible for more than
300,000 operations annually in the Unites states [1]. Adhesive
bowel disease is the most common etiology in 70% of patients with
small bowel obstruction. Prior intra-abdominal surgery is present
in 80% of patients with adhesive SBO [2], while the remainder have
prior peritonitis or no other clear cause for adhesions. Although
nonoperative management is effective in 70-90% with adhesive
small bowel obstruction [11], many large centers consider SBO in
patient without prior abdominal surgery (virgin abdomen) an indi-
cation for operative intervention [3]. However, many recent studies
have challenged this dogma suggesting that nonoperative manage-
ment of small bowel obstruction in patients with virgin abdomen
is an acceptable option for selected patients [4-10].
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We aim to report a case of successful nonoperative manage-
ment with the use of water-soluble contrast in a patient with virgin
abdomen.

Informed patient consent was obtained for publication of the
case details. All identifying information has been removed from this
case report to protect patient privacy. This work has been reported
in line with the SCARE 2020 criteria [12].

2. Case presentation

A healthy 24-year old male presented to the emergency room
with one day history of sudden diffuse abdominal pain associated
with nausea, vomiting and absence of bowel function. The patient
had no past medical history, past surgical history, allergies or sig-
nificant family history. On physical examination the patient had
abdominal distention and tenderness to palpation diffusely but
without peritonitis. No significant laboratory abnormalities were
seen other than elevated hemoglobin (16.6). A CT abdomen and
pelvis with IV contrast was obtained and showed multiple dilated
small bowel loops with decompressed distal ileum and large bowel
associated with small bowel feces sign (Figs. 1 and 2). The patient

2210-2612/© 2021 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CCBY license (http://creativecommons.
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Fig. 1. Coronal view of CT abdomen and pelvis on admission.
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Fig. 3. Coronal view of CT abdomen and pelvis with PO contrast after 24h of non-
operative management of SBO.

Fig. 2. Axial view of CT abdomen and pelvis on admission.

was offered diagnostic laparoscopy given the setting of small bowel
obstruction without clear etiology, but he refused any surgical
intervention at this time. Decision was then made to perform a
trial of non-operative management with intravenous hydration
and nasogastric tube (NGT) decompression. Over the first 24 h
of hospital admission, the patient had 1.4 L of output from NGT
and Hemoglobin down trended to 13.8 after volume resuscitation.
On hospital day 2, a repeat CT A/P with enterally administered
water-soluble contrast showed no dilation of the small bowel and
progression of contrast to the mid transverse colon (Figs. 3 and 4).
At that point the patient NGT was removed and diet was started.
On hospital day 3 the patient was discharged given that he was
tolerating a diet and had return of bowel function with resolution
of abdominal pain. The patient had no symptoms since hospital
discharge on 6 months follow up.

95

Fig. 4. Axial view of CT abdomen and pelvis with PO contrast after 24h of non-
operative management of SBO.

3. Discussion

Small bowel obstruction accounts for up to 15% of surgical
admission for acute nontraumatic abdominal pain and is responsi-
ble for more than 300,000 operations annually in the United States
[1,2]. Adhesive small bowel obstruction is the leading cause with
up to 70% prevalence, but nonadhesive etiologies include incarcer-
ated hernias, obstructive lesions (malignant or benign), volvulus
and many other causes [1,11]. The prevalence of virgin abdomen in
patient with SBO is 1.3%-9% [6,8,10]. Patients with virgin abdomen
and no obvious cause of small bowel obstruction on imaging are
commonly thought to have an occult malignant obstructive lesion
that demands operative intervention for resolution [3]. Despite the
classic dogma of early operative intervention in patients without
previous abdominal surgery, many recent studies have shown that
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nonoperative management can be an acceptable option for some
patients [4-10].

Even without previous abdominal surgery, adhesions were
found to be the cause of SBO at time of operative intervention
in 53.5%-73.5% [5,6]. Strajina et al. reported 44.8% of adhesions in
patients that underwent therapeutic surgical exploration and 40%
of negative surgical exploration in these patients [7].

Nonoperative management is effective in 70-90% of patients
with SBO due to adhesive small bowel disease [11]. Recent stud-
ies showed that nonoperative management in patients with virgin
abdomen also has a high success rate, most likely given that many of
these patients will still have adhesive bowel disease despite having
no prior abdominal surgery.

Tavangari et al. found in a study with 63 patients with virgin
abdomen that 92.1% that underwent nonoperative management
did not have a recurrence of SBO with mean follow up of 4.5 years
[8], while Ng et al. reported 3.4% of SBO recurrences in 29 patients
[5] and Strajina et al. reported 2 SBO recurrences (20%) in 10
patients that were managed nonoperatively with mean follow up
of 22 months [7]. Nonoperative management with the use of water-
soluble contrast in patients with virgin abdomen was reported to
have 92-97% success rate in two studies with 36 and 38 patients
[9,10].

An important disadvantage of nonoperative management is
the risk of missing an underlying malignancy that was not sus-
pected prior to surgical intervention. A recent metanalysis showed
a pooled prevalence of 7.7% of malignant etiology of small bowel
obstruction in patient with virgin abdomen, many of them not
suspected prior to surgical intervention [4]. The same study also
reported that presence of previous SBO admission and history of
non-abdominopelvic malignancy were more likely to have malig-
nant small bowel obstruction [4].

Given that our patient was young and did not have previous
SBO or history of malignancy, he was successfully managed non-
operatively with the use of water-soluble contrast and persists
asymptomatic 6 months after hospital discharge.

4. Conclusion

Adhesions are the most common cause of SBO in patients with
virgin abdomen, just as in patients with prior surgery. Nonoperative
management with the therapeutic use of hypertonic water-soluble

contrast is a viable treatment option in select cases when adhesions
are suspected and avoids the morbidity of surgical exploration.

Declaration of Competing Interest

The authors report no declarations of interest.

Sources of funding
None.
Ethical approval

Case reports are exempt from the need of IRB approval in our
institute.

Consent

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy

Open Access

of the written consent is available for review by the Editor-in-Chief
of this journal on request.

Author contribution

Conceptualization, Writing of manuscript, Literature review,
Data Collection: Sergio Mazzola Poli de Figueiredo.

Data analysis and Reviewing of the final version of the
manuscript: Sergio Mazzola Poli de Figueiredo, Sara Demola.

Registration of research studies

N/A.
Guarantor

Sergio Mazzola Poli de Figueiredo.
Provenance and peer review

Not commissioned, externally peer-reviewed.

References

[1] A.A. Maung, D.C. Johnson, G.L. Piper, R.R. Barbosa, S.E. Rowell, F. Bokhari, J.N.
Collins, J.R. Gordon, J.H. Ra, AJ. Kerwin, Evaluation and management of
small-bowel obstruction: an Eastern Association for the Surgery of Trauma
practice management guideline, J. Trauma Acute Care Surg. 73 (5 Suppl. 4)
(2012), http://dx.doi.org/10.1097/TA.0b013e31827019de,

S362-9.

[2] C.P. Mullan, B. Siewert, R.L. Eisenberg, Small bowel obstruction, Am. J.
Roentgenol. 198 (2) (2012), http://dx.doi.org/10.2214/AJR.10.4998, W105-17.

[3] M.D. Zielinski, M.P. Bannon, Current management of small bowel obstruction,
Adv. Surg. 45 (2011) 1-29, http://dx.doi.org/10.1016/j.yasu.2011.03.017.

[4] ]. Choi, A.T. Fisher, B. Mulaney, A. Anand, G. Carlos, C.D. Stave, D.A. Spain, T.G.
Weiser, Safety of foregoing operation for small bowel obstruction in the virgin
abdomen: systematic review and meta-analysis, J. Am. Coll. Surg. 231 (3)
(2020) 368-375.e1, http://dx.doi.org/10.1016/j.jamcollsurg.2020.06.010.

[5] Y.Y.R.Ng,].C.Y. Ngu, A.S.Y. Wong, Small bowel obstruction in the virgin
abdomen: time to challenge surgical dogma with evidence, ANZ J. Surg. 88
(1-2)(2018) 91-94, http://dx.doi.org/10.1111/ans.13714.

[6] C.Beardsley, R. Furtado, C. Mosse, S. Gananadha, J. Fergusson, P. Jeans, E.
Beenen, Small bowel obstruction in the virgin abdomen: the need for a
mandatory laparotomy explored, Am. J. Surg. 208 (2) (2014) 243-248, http://
dx.doi.org/10.1016/j.amjsurg.2013.09.034.

[7] V. Strajina, B.D. Kim, M.D. Zielinski, Small bowel obstruction in a virgin
abdomen, Am. J. Surg. 218 (3) (2019) 521-526, http://dx.doi.org/10.1016/].
amjsurg.2019.02.011.

[8] F.R.Tavangari, M. Batech, J.C. Collins, T. Tejirian, Small bowel obstructions in a
virgin abdomen: is an operation mandatory? Am. Surg. 82 (10) (2016)
1038-1042, http://dx.doi.org/10.1177/000313481608201040.

[9] M.L. Collom, T.M. Duane, M. Campbell-Furtick, B.J]. Moore, N.N. Haddad, M.D.
Zielinski, M.D. Ray-Zack, D.D. Yeh, A.J. Choudhry, D.C. Cullinane, K. Inaba, A.
Escalante, S. Wydo, D. Turay, A. Pakula, ]J. Watras, Deconstructing dogma:
nonoperative management of small bowel obstruction in the virgin abdomen,
J. Trauma Acute Care Surg. 85 (1) (2018) 33-36, http://dx.doi.org/10.1097TA.
0000000000001941.

[10] Y. Fukami, Y. Kaneoka, A. Maeda, Y. Takayama, T. Takahashi, M. Uji, Clinical
effect of water-soluble contrast agents for small bowel obstruction in the
virgin abdomen, World J. Surg. 42 (1) (2018) 88-92, http://dx.doi.org/10.
1007/s00268-017-4174-5.

[11] R.P.G. ten Broek, P. Krielen, S. Di Saverio, F. Coccolini, W.L. Biffl, L. Ansaloni,
G.C. Velmahos, M. Sartelli, G.P. Fraga, M.D. Kelly, F.A. Moore, A.B. Peitzman, A.
Leppaniemi, E.E. Moore, ]. Jeekel, Y. Kluger, M. Sugrue, Z.J. Balogh, C.
Bendinellj, et al., Bologna guidelines for diagnosis and management of
adhesive small bowel obstruction (ASBO): 2017 update of the evidence-based
guidelines from the world society of emergency surgery ASBO working group,
World J. Emerg. Surg. (2018), http://dx.doi.org/10.1186/s13017-018-0185-2.

[12] R.A. Agha, T. Franchi, C. Sohrabi, G. Mathew, for the SCARE Group, The SCARE
2020 guideline: updating consensus Surgical Case Report (SCARE) guidelines,
Int. J. Surg. 84 (2020) 226-230.

This article is published Open Access at sciencedirect.com. It is distributed under the [JSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.


dx.doi.org/10.1097/TA.0b013e31827019de
dx.doi.org/10.1097/TA.0b013e31827019de
dx.doi.org/10.1097/TA.0b013e31827019de
dx.doi.org/10.1097/TA.0b013e31827019de
dx.doi.org/10.1097/TA.0b013e31827019de
dx.doi.org/10.1097/TA.0b013e31827019de
dx.doi.org/10.1097/TA.0b013e31827019de
dx.doi.org/10.1097/TA.0b013e31827019de
dx.doi.org/10.2214/AJR.10.4998
dx.doi.org/10.2214/AJR.10.4998
dx.doi.org/10.2214/AJR.10.4998
dx.doi.org/10.2214/AJR.10.4998
dx.doi.org/10.2214/AJR.10.4998
dx.doi.org/10.2214/AJR.10.4998
dx.doi.org/10.2214/AJR.10.4998
dx.doi.org/10.2214/AJR.10.4998
dx.doi.org/10.2214/AJR.10.4998
dx.doi.org/10.1016/j.yasu.2011.03.017
dx.doi.org/10.1016/j.yasu.2011.03.017
dx.doi.org/10.1016/j.yasu.2011.03.017
dx.doi.org/10.1016/j.yasu.2011.03.017
dx.doi.org/10.1016/j.yasu.2011.03.017
dx.doi.org/10.1016/j.yasu.2011.03.017
dx.doi.org/10.1016/j.yasu.2011.03.017
dx.doi.org/10.1016/j.yasu.2011.03.017
dx.doi.org/10.1016/j.yasu.2011.03.017
dx.doi.org/10.1016/j.yasu.2011.03.017
dx.doi.org/10.1016/j.yasu.2011.03.017
dx.doi.org/10.1016/j.jamcollsurg.2020.06.010
dx.doi.org/10.1016/j.jamcollsurg.2020.06.010
dx.doi.org/10.1016/j.jamcollsurg.2020.06.010
dx.doi.org/10.1016/j.jamcollsurg.2020.06.010
dx.doi.org/10.1016/j.jamcollsurg.2020.06.010
dx.doi.org/10.1016/j.jamcollsurg.2020.06.010
dx.doi.org/10.1016/j.jamcollsurg.2020.06.010
dx.doi.org/10.1016/j.jamcollsurg.2020.06.010
dx.doi.org/10.1016/j.jamcollsurg.2020.06.010
dx.doi.org/10.1016/j.jamcollsurg.2020.06.010
dx.doi.org/10.1016/j.jamcollsurg.2020.06.010
dx.doi.org/10.1111/ans.13714
dx.doi.org/10.1111/ans.13714
dx.doi.org/10.1111/ans.13714
dx.doi.org/10.1111/ans.13714
dx.doi.org/10.1111/ans.13714
dx.doi.org/10.1111/ans.13714
dx.doi.org/10.1111/ans.13714
dx.doi.org/10.1111/ans.13714
dx.doi.org/10.1016/j.amjsurg.2013.09.034
dx.doi.org/10.1016/j.amjsurg.2013.09.034
dx.doi.org/10.1016/j.amjsurg.2013.09.034
dx.doi.org/10.1016/j.amjsurg.2013.09.034
dx.doi.org/10.1016/j.amjsurg.2013.09.034
dx.doi.org/10.1016/j.amjsurg.2013.09.034
dx.doi.org/10.1016/j.amjsurg.2013.09.034
dx.doi.org/10.1016/j.amjsurg.2013.09.034
dx.doi.org/10.1016/j.amjsurg.2013.09.034
dx.doi.org/10.1016/j.amjsurg.2013.09.034
dx.doi.org/10.1016/j.amjsurg.2013.09.034
dx.doi.org/10.1016/j.amjsurg.2019.02.011
dx.doi.org/10.1016/j.amjsurg.2019.02.011
dx.doi.org/10.1016/j.amjsurg.2019.02.011
dx.doi.org/10.1016/j.amjsurg.2019.02.011
dx.doi.org/10.1016/j.amjsurg.2019.02.011
dx.doi.org/10.1016/j.amjsurg.2019.02.011
dx.doi.org/10.1016/j.amjsurg.2019.02.011
dx.doi.org/10.1016/j.amjsurg.2019.02.011
dx.doi.org/10.1016/j.amjsurg.2019.02.011
dx.doi.org/10.1016/j.amjsurg.2019.02.011
dx.doi.org/10.1016/j.amjsurg.2019.02.011
dx.doi.org/10.1177/000313481608201040
dx.doi.org/10.1177/000313481608201040
dx.doi.org/10.1177/000313481608201040
dx.doi.org/10.1177/000313481608201040
dx.doi.org/10.1177/000313481608201040
dx.doi.org/10.1177/000313481608201040
dx.doi.org/10.1177/000313481608201040
dx.doi.org/10.1097/TA.0000000000001941
dx.doi.org/10.1097/TA.0000000000001941
dx.doi.org/10.1097/TA.0000000000001941
dx.doi.org/10.1097/TA.0000000000001941
dx.doi.org/10.1097/TA.0000000000001941
dx.doi.org/10.1097/TA.0000000000001941
dx.doi.org/10.1097/TA.0000000000001941
dx.doi.org/10.1097/TA.0000000000001941
dx.doi.org/10.1007/s00268-017-4174-5
dx.doi.org/10.1007/s00268-017-4174-5
dx.doi.org/10.1007/s00268-017-4174-5
dx.doi.org/10.1007/s00268-017-4174-5
dx.doi.org/10.1007/s00268-017-4174-5
dx.doi.org/10.1007/s00268-017-4174-5
dx.doi.org/10.1007/s00268-017-4174-5
dx.doi.org/10.1007/s00268-017-4174-5
dx.doi.org/10.1007/s00268-017-4174-5
dx.doi.org/10.1007/s00268-017-4174-5
dx.doi.org/10.1186/s13017-018-0185-2
dx.doi.org/10.1186/s13017-018-0185-2
dx.doi.org/10.1186/s13017-018-0185-2
dx.doi.org/10.1186/s13017-018-0185-2
dx.doi.org/10.1186/s13017-018-0185-2
dx.doi.org/10.1186/s13017-018-0185-2
dx.doi.org/10.1186/s13017-018-0185-2
dx.doi.org/10.1186/s13017-018-0185-2
dx.doi.org/10.1186/s13017-018-0185-2
dx.doi.org/10.1186/s13017-018-0185-2
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00004-3/sbref0060
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Successful use of water-soluble contrast in patients with small bowel obstruction and virgin abdomen: A case report
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion
	Declaration of Competing Interest
	Sources of funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


