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Stomaching the pain of spinal fusion: gastrointestinal 
discomfort is as severe as back pain in 50% of 
adolescent idiopathic scoliosis patients following 
posterior spinal fusion
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Abstract

Purpose There have been no prospective studies investigating 
gastrointestinal (GI) symptoms of patients with adolescent id-
iopathic scoliosis (AIS) following posterior spinal fusion (PSF). 
The purpose of this study was to evaluate the incidence and 
severity of self-reported GI symptoms following PSF.

Methods In all, 40 AIS patients undergoing PSF were pro-
spectively enrolled between March 2015 and October 2016. 
Patients completed a survey on each postoperative, inpatient 
day regarding nausea, emesis, constipation, abdominal pain 
and back pain, rating their pain on a scale of 1 to 10.

Results Abdominal pain (50%), emesis (63%), nausea (65%) 
and constipation (68%) were experienced by the majority of 
patients. Of those reporting back pain, the mean pain lev-
el during the postoperative period was 5.1 (0.2 to 9.6). Of 
those reporting abdominal pain, the mean pain level during 
the postoperative period was 5.5 (1.4 to 8.6), which was not 
different than the severity of their back-pain levels (mean = 
6.0, p = 0.31).

Conclusions Gastrointestinal issues in AIS patients following 
PSF are common. Abdominal pain was as severe as the back 
pain for half of the patients. 
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Introduction
Posterior spinal fusions (PSFs) are commonly performed 
for management of severe progressive adolescent idio-
pathic scoliosis (AIS). Well-known perioperative outcomes 
of this procedure include back pain,1,2 stiffness3 and 
reduced spinal movement,4 to name a few. Anecdotally, 
we have observed a range of adverse gastrointestinal (GI) 
outcomes in the initial postoperative period, including 
nausea, emesis, constipation and abdominal pain. To our 
knowledge, there have been no prospective studies inves-
tigating GI issues following PSF for this population. Thus, 
the purpose of the current study was to prospectively 
investigate the incidence and severity of GI symptoms fol-
lowing PSF of AIS patients.

Materials and methods
In all, 40 AIS patients undergoing PSF were prospectively 
enrolled from our centre between March 2015 and Octo-
ber 2016. Per standard preoperative protocol, all patients 
were instructed to take polyethylene glycol for two days 
prior to surgery. Intraoperatively, the patients were man-
aged predominantly with ‘TIVA’ (total intravenous anaes-
thesia consisting mainly of propofol and remifentanil) 
until final neuromonitoring signals were obtained.

Postoperatively, all patients received bisacodyl (oral 
or suppository), ondansetron, polyethylene glycol and 
docusate sodium. At the discretion of the physician, some 
patients also received metoclopramide. For pain, stan-
dard postoperative medications included morphine or 
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hydromorphone (patient-controlled analgesia) on post-
operative day 0, with a transition to oxycodone (PO) on 
postoperative day 1; ketorolac (intravenous) until postop-
erative day 2, with a transition to ibuprofen (PO); acetamin-
ophen; diazepam; and gabapentin for five days following 
surgery. Patients’ postoperative diets differed based on 
the preference of the surgeons. Some were instructed to 
be on a regular and/or high fibre diet, and others were 
instructed to be on a liquid diet. In addition, nursing staff 
facilitated ambulation twice daily on each inpatient day 
until the patient was cleared by physical therapy to get out 
of bed alone with family present.

Every inpatient day following surgery, patients were 
asked to complete an electronic survey regarding their 
experiences of nausea, emesis, constipation, abdominal 
pain and back pain (Fig. 1). In addition, patients were 
asked to rate their abdominal pain (if present) and back 
pain on a scale of 1 (low pain) to 10 (high pain). They 
were also asked about their bowel movements. Electronic 
surveys were sent via email. Paper surveys were adminis-
tered to patients without email.

Results
Three patients reported previous GI problems prior to sur-
gery. One patient had previously experienced weight loss 
due to early satiety but had normal GI functioning at the 
time of surgery. Another patient reported previous con-
stipation, which had been treated with polyethylene gly-
col. Another patient reported previous gastroesophageal 
reflux, which was reported to be controlled by medication.

For the 40 AIS patients enrolled, the average dura-
tion of surgery was three hours and 40 minutes, with a 
mean blood loss of approximately 408 milliliters, and a 
mean of ten vertebral levels fused. Mean hospital stay was 
3.3 days (2 to 5), during which 65% (26/40) of patients 
experienced nausea and 63% (25/40) of patients had at 
least one episode of emesis. Vomiting was most prevalent 
on post-operative day 1. In addition, constipation was 
reported by 68% (27/40) of patients. Five patients received 
enemas during their inpatient stay. By the third postop-
erative day, 55% (22/40) of patients had had at least one 
bowel movement. In all, 40% (16/40) of patients were 
discharged without reporting a bowel movement. There 
were no noted improvements in abdominal pain follow-
ing reported bowel movements (mean pre-bowel move-
ment stomach pain = 51.5 (25 to 86), mean post-bowel 
movement = 50.1 (14 to 76), p = 0.90).

Abdominal pain was reported by 50% of patients during 
their hospital stay and was most prevalent on post-oper-
ative day 2. Back pain was reported by 100% of patients. 
Of those reporting back pain, the mean pain level during 
the postoperative period was 5.1 (0.2 to 9.6). Of those 

reporting abdominal pain, the mean pain level during the 
postoperative period was 5.5 (1.4 to 8.6), which was not 
significantly different from the severity of their respective 
back pain levels (m = 6.0, p = 0.31). Incidences of reported 
GI symptoms are depicted below (Fig. 2).

There was some variability in diet based on surgeon 
preference. An attempt was made to correlate this with 
the incidence or severity of abdominal pain, but this was 
inconclusive. In all, 28 (70%) patients were on an all-liq-
uid diet on their first postoperative day, and 12 (30%) 
patients were on a regular and/or high fibre diet. For the 
20 patients who did not report abdominal pain, 14 (70%) 
were on an all-liquid diet on their first postoperative day, 
and six (30%) were on a regular and/or high fibre diet. For 
the 20 patients who reported abdominal pain, 14 (70%) 
were placed on an all-liquid diet on their first postopera-
tive day and had a mean abdominal pain score of 56 (25 
to 76). The remaining six patients (30%) were placed on a 
regular and/or high fibre diet and had a mean abdominal 
pain score of 57.8 (27 to 72). The difference between mean 
abdominal pain scores were not significant (p = 0.88).

No patients were reported to have any atypical or major 
complications during the initial postoperative period, 
though three patients’ discharges were delayed by one day 
due to GI symptoms. One patient had abdominal disten-
tion, another patient also had abdominal distention with 
ileus, and another patient experienced persistent nausea 
and vomiting. There were no readmissions or returns to 
the Emergency Room during the postoperative course for 
any of the patients in this series.

Discussion
The results of this study reveal that the incidence of GI 
issues in AIS patients following PSF is high. Abdominal 
pain (50%), emesis (63%), nausea (65%) and constipation 
(68%) were experienced by the majority of patients. This 
occurred in patients with a typical postoperative course, 
in the absence of any major associated complications.

For idiopathic scoliosis patients, there is a paucity of 
data on this topic. Modi et al5 investigated neuromus-
cular scoliosis patients in a retrospective manner and 
reported that GI issues were infrequently encountered. 
They found that only three out of 50 patients experi-
enced gastritis and vomiting during the perioperative 
period and another three out of 50 were documented to 
have developed paralytic ileus.5 The striking difference 
between their results and the results of this study may 
have to do with the differences in data collection. Our 
study collected data on a daily, prospective basis rather 
than collecting data via a retrospective chart review. In 
addition, many of the neuromuscular scoliosis patients 
may have been nonverbal or limited in their ability to 
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Fig. 1 Patient outcome survey administered to participants.
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communicate their symptomatology. Consequently, it 
is plausible that GI issues were only detected and docu-
mented in severe cases.

Though these symptoms are frequently encountered 
by spinal deformity surgeons, there is no prior prospec-
tive series on perioperative GI symptoms of patients with a 
typical postoperative course. Nevertheless, it is a frequent 
source of discomfort, stress and inquiry in the periop-
erative period for patients and their families. This study 
provides useful information for them regarding the very 
common nature of these symptoms and their typical res-
olution over time.

Despite the common and generally benign nature of 
these GI symptoms, vigilance must be maintained for 
more serious clinical scenarios. Prior literature reports of 
GI symptoms are primarily of more adverse clinical out-
comes to which physicians must remain cautious. For 
example, acute pancreatitis has been described following 
posterior spinal fusion for scoliosis.6,7 In addition, there 
are case reports of patients with idiopathic scoliosis devel-
oping nausea, emesis and abdominal pain following PSF, 
that was subsequently diagnosed as superior mesenteric 
artery (SMA) syndrome.8-11 While these more adverse out-
comes are quite rare, there are certainly times where the 
abdominal pain is atypical and warrants further inves-
tigation. For example, in patients who have had a large 
deformity corrected and are having persistent emesis with 

attempts at oral intake, consideration should be given to 
the possibility of SMA syndrome. Additionally, while post-
operative ileus is common and associated with pain and 
distension, any rebound tenderness or signs of an acute 
abdomen should be further evaluated for bowel obstruc-
tion or other abdominal issues.

An interesting finding was that while not all patients 
experienced significant abdominal pain, those that did 
found it to be as severe as their back pain. As this signifi-
cantly impacted their hospital experience and postopera-
tive course, there is an opportunity to improve the patient 
experience if these symptoms can be better controlled 
through changes in diet or medication. In this series, it 
appeared that more patients experiencing abdominal 
pain were on a liquid diet. There was some variability in 
diet based on surgeon preference. An attempt was made 
to correlate this with the incidence or severity of back 
pain, but this was inconclusive. The mean difference 
between abdominal scores was not significant between 
diets (p = 0.88). We are concerned that as this was not 
protocol, there has been some selection bias in patients 
who were not having GI symptoms being advanced, 
though that may not be ideal for everyone. In the future 
we plan to further investigate this and try to optimize the 
postoperative diet to minimize GI issues.

One limitation of this study is the reliance upon 
self-report surveys, which is subject to some inaccuracy as 

Fig. 2 Incidence of gastrointestinal (GI) symptoms reported by patients during in-patient postoperative period following posterior 
spinal fusion for adolescent idiopathic scoliosis.
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well as variability amongst patients. An additional limita-
tion of this study is the fact that we were unable to verify 
if the patients were truly the ones completing the survey. 
This is a limitation of all email surveys, however, and we 
felt it was the only practical way to perform the survey. 
Nevertheless, this study is the first to prospectively inves-
tigate what is a very common source of postoperative 
discomfort for AIS patients undergoing PSF. This infor-
mation can be used to counsel patients and their families 
on the frequency and expected resolution of these symp-
toms. Additionally, it represents an area ripe for additional 
research to better manage GI issues and improve patients’ 
postoperative experience.
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