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Letter to the Editor

On Functional Connectivity and Symptom Relief
After Gut-directed Hypnotherapy in Irritable
Bowel Syndrome: A Preliminary Study
TO THE EDITOR: Irritable bowel syndrome (IBS) is a common functional gastrointestinal disorder characterized by chronic
abdominal pain and alterations in bowel habits. In addition, IBS
is frequently comorbid with chronic pain and psychological conditions such as depression and anxiety. Due to unknown and likely
heterogeneous disease mechanisms, IBS therapy focuses mostly on
symptom management. Several nonpharmacological therapies, including gut-directed hypnotherapy, have been shown to relieve pain
and reduce IBS symptoms.1 Gut-directed hypnotherapy utilizes
visualization exercises as well as mental relaxation techniques with
the goal of modulating attention, perception, and emotional reactivity, and thereby extinguishing maladaptive classical conditioning to
pain in order to regain normal bowel function. However, the mental
mechanisms underlying the therapeutic effect remain unclear.
To elucidate the mental mechanisms of hypnotherapy, we previously investigated brain function in response to rectal distensions
before and after gut-directed hypnotherapy or educational intervention. Patients in both treatment groups reported symptom reduction
after therapy and successful treatment was associated with reduced
activation in the anterior insula, an area where several studies have
shown increased activation in IBS during rectal distensions.2 In the
current preliminary study, we aimed to investigate if the relief of
symptoms resulting from gut-directed hypnotherapy is associated
with changes in anterior insula function in the absence of painful
stimuli.
Therefore, we collected resting state functional magnetic resonance imaging (fMRI) data on a 1.5 T scanner during 10 minutes
from 27 female IBS patients before and after treatment: hypnotherapy (n = 16) and education (n = 11). Details in patient recruitment are described in Lowén et al.2 IBS symptoms were assessed
with the IBS severity scoring system in connection with fMRI.
Hypnotherapy was performed by an experienced hypnotherapist
using a written gut-directed script as applied in clinical settings.
Participants in the hypnotherapy group attended seven 1-hour long

sessions of individual hypnotherapy, approximately 1 session per
week. Between sessions, the participants were instructed to practice
daily, using a pre-recorded compact disc. Participants in the educational group attended 7 individual teaching sessions of 45 minutes
each. Functional connectivity between bilateral anterior insula and
the whole brain was assessed using the CONN functional connectivity toolbox3 and results were corrected for multiple comparisons
using false discovery rates (FDR).
The data show that there were no differences in connectivity
between the 2 groups before treatment. After gut-directed hypnotherapy, functional connectivity decreased between the right anterior
insula and the right inferior parietal lobe, pFDR < 0.001 (Fig. 1A),
and bilateral superior parietal lobes, pFDR < 0.001 (left) and pFDR
= 0.009 (right) (Fig. 1A and 1B). IBS symptom relief correlated
significantly with connectivity decreases between the right anterior
insula and both the right inferior parietal lobe, r = 0.55, and bilateral superior parietal lobes, r = 0.48 (left) and r = 0.48 (right). Although there were trends of post-treatment connectivity decrease in
the education group (Fig. 2), there was no such correlation between
connectivity decrease and improved symptoms.
In the current study, we found evidence for the first time that in
the absence of induced visceral pain, but through the use of resting
state data, the anterior insula––associated with the abnormal central
processing of pain in IBS––showed reduced connectivity following
gut-directed hypnotherapy. Particularly, we found that IBS symptom reduction correlated with connectivity decreases to the right
inferior parietal lobe which has been associated with attention to the
spatial location of pain,4,5 perception, and attentional reorienting6,7
and also to the subjective interpretation of bodily states.8-10 Thus,
our data support the general hypothesis that hypnotherapy modulates attention, perception, and subjective awareness of aversive feelings by decoupling maladaptive classical conditioning to pain and
thereby reducing symptoms.
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Figure 1. Post-treatment anterior insula
connectivity changes. (A, B) The wholebrain connectivity between the right
anterior insula and the right inferior parietal lobe and the bilateral superior parietal lobe decreased after hypnotherapy.

Figure 2. Functional connectivity changes (∆ Beta) in both the gutdirected hypnotherapy and educational intervention groups. Posttreatment connectivity changes in the hypnotherapy group were significant according to the whole-brain analysis (pFDR < 0.05), whereas
the connectivity changes in the educational group were not significant.
aINS, anterior insula; SPL, superior parietal lobe; IPL, inferior parietal lobe; R, right; L, left.
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