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Abstract

Background—Rett syndrome is a severe neurodevelopmental disorder mainly affecting females
and scoliosis is a common comorbidity. Spinal fusion may be recommended if the scoliosis is
progressive. This qualitative study investigated recovery of girls with Rett syndrome during the
first 12 postoperative months and explored family perspectives and coping around the time of
surgery.

Method—~Parents registered with the population-based Australian Rett Syndrome Database were
recruited to this study if their daughter had a confirmed pathogenic MECP2 mutation and spinal
fusion between 2006 and 2012. Twenty-five interviews were conducted to determine their

daughter’s recovery and parental stresses and coping. Themes in the interview data were identified
with content analysis and the regaining of gross motor skills over the first 12 postoperative months

were described with time-to-event (survival) analysis.

Results—~Pain and energy levels, appetite, mood and coinciding health issues influenced their
daughter’s postoperative recovery. The majority of girls recovered preoperative sitting (88%),
standing (81%) and walking (80%) by 12 months. The decision to proceed with surgery was
associated with feelings of fear, obligation, relief and guilt for families. Development of
complications, poor support and feelings of isolation increased their emotional burden whilst
adequate information and discharge preparation, confidence in self and staff, and balancing
personal needs with their daughter’s care relieved this burden.
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Interpretation—Our study identified clinical practice issues in relation to families whose
daughter with Rett syndrome undergoes spinal fusion, issues that are also relevant to other severe
disabilities. Return of wellness and gross motor skills following spinal fusion in girls with Rett
syndrome occurred within the first 12 postoperative months in most cases. Parents require
information and practical support to alleviate their emotional burden.

Keywords

Rett syndrome; scoliosis; spinal fusion; gross motor skill; family coping; qualitative; population-
based

INTRODUCTION

Rett syndrome (RTT) is a rare neurodevelopmental disorder generally associated with a
mutation on the X-linked MECP2 gene.(Amir et al. 1999) Whilst early development is
largely normal, it is followed by a period of regression with loss of hand and communication
skills and the development of hand stereotypies and impaired gait.(Neul et al. 2010,
Hagberg 2002) Scoliosis is a common comorbidity in RTT diagnosed in approximately 75%
of a population-based sample by 13 years.(Ager et al. 2006)A scoliosis that is progressive
may be associated with pain, decline in motor skills and restrictive lung disease,(Berven and
Bradford 2002) and spinal surgery may be recommended when the curve is progressive and
reaches a magnitude greater than 50°.(Downs et al. 2009) Families then have to weigh up
the benefits and risks of spinal surgery, a process accompanied by considerable emotional
stress in Rett syndrome(Ager et al. 2009) as for other conditions with severe scoliosis.
(Barnard et al. 2013, Salisbury et al. 2007) Spinal fusion is a complex and lengthy
procedure, and the likelihood of post-operative complications is high.(Gabos et al. 2012)

There has been some investigation of the recovery of wellbeing and gross motor skills
following spinal fusion in the girls with RTT. In a Swedish study (n=23), improved posture
and balance as well as fewer daytime naps were observed at 12 months and maintained in 19
of the subjects followed over six years.(Larsson et al. 2009) A UK parent-report survey
reported that 42/50 (84%) individuals improved primarily in relation to sitting posture,
respiratory infections and digestion of food, and pre-operative ability to walk was
maintained post-operatively after at least 12 months.(Kerr et al. 2003) Whilst physical
wellbeing appears to improve, information is limited on this recovery.

Parents of teenagers with adolescent idiopathic scoliosis have indicated less seeking of
social support following their child’s spinal fusion.(Salisbury et al. 2007) In a qualitative
study involving parents with a child with complex needs (mainly severe cerebral palsy) and
a spinal fusion, fifteen reported difficulties meeting their physical, emotional and social
needs following surgery.(Barnard et al. 2013) Families with a child with Rett syndrome
reported additional physical strain when supporting their daughter’s activities of daily living
postoperatively.(Ager et al. 2009) There are many challenges for families on the journey of
parents as their child recovers from spinal fusion but limited literature on factors that could
reduce the profound accompanying stress.
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There remains a need for better evidence and advice that supports the decision making of
both clinicians and families whilst the option of spinal fusion is being considered. We
recently investigated family satisfaction following spinal fusion in RTT,(Downs et al. 2014)
an important outcome in the quality of care framework which encompasses treatment
effectiveness; patient safety; economic costs; accessibility to treatment; and acceptability of
the treatment including satisfaction.(Long et al. 1993) The population-based Australian Rett
Syndrome Database (ARSD) was established in 1993 and collects data longitudinally on
girls and women with RTT.(Downs et al. 2008) To understand more about treatment
effectiveness and acceptability to families, the current study recruited families from the
ARSD and explored the course of their daughter’s recovery following discharge from
hospital and family perspectives.

METHODS

In May 2013, the ARSD included 394 girls and women born since 1976 with 69 (17.7%)
having died since data collection commenced. Over this period, 87 (22.1%) girls and women
with RTT in Australia have undergone a spinal fusion. Families whose daughters were
registered with the ARSD were included in the current study if their daughter had a
pathogenic MECP2 mutation and a spinal fusion between 2006 and 2012, a recent time
period chosen to reduce recall error. Twenty-eight individuals with RTT met the study
criteria three having died prior to recruitment, and families of 21/25 (84%) females with
RTT were recruited. An additional four families whose daughters’ surgery was prior to 2006
were also recruited to enable greater variability and achievement of thematic saturation: two
girls walked pre-operatively, one mother had health needs simultaneously with her
daughter’s surgery and one girl experienced very frequent seizures and poor feeding at the
time of surgery. Twenty-four parents (one father) who were the primary caregiver
participated representing 25 females with RTT (one mother had twin daughters). Data in the
ARSD was supplemented with data collected from medical records for subject description
including mutation type, best pre-operative level of mobility and aspects of the hospital stay
(Table 1). The mean (SD) age at interview was 17 years 6 months (4 years 4 months).

A semi-structured stem and leaf interview schedule was designed with questions pertaining
to parental concerns and their daughter’s recovery to 12 months postoperatively. The
interview schedule was piloted with two mothers and their suggestions were accommodated.
The interview included exploration of contextual factors such as family events to identify
the timing of recovery of gross motor skills. All interviews were conducted on the
telephone, recorded, transcribed and sent to participants for member checking (completed by
19/24 [79.2%]). Questions in the ARSD 2011/2 family questionnaire on family satisfaction
or otherwise with the spinal fusion procedure(Downs et al. 2014) were reviewed for
triangulation of findings to improve data credibility.(Krefting 1991) Data from both sources
were consistent.

This study was approved by the Curtin University Human Research Ethics Committee (HR
PT216/2012). Ethics approvals for access to medical records were obtained from the
Princess Margaret Hospital for Children, Perth; Royal Perth Hospital, Perth; Women’s and
Children’s Hospital, Adelaide; Royal Children’s Hospital, Melbourne; Sydney Children’s
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Hospitals Network, Sydney; Mater Children’s Hospital, Brisbane; and Royal Children’s
Hospital, Brisbane.

Content analysis of the interview transcripts was conducted. Initial grouping of data based
on the content area of the question was completed using NVivo10 software and then read
and re-read to form initial ideas of the data set. Common words and concepts within content
areas were grouped to establish the key themes.(Liamputtong 2009) The themes were
marked within the data to allow further reflection on each thematic decision and either
confirm, refute or modify the original interpretations. A second researcher checked the
coding. Coding of data continued until thematic saturation was achieved. Time-to-event
(survival) analysis using the Kaplan-Meier method was used to describe regaining of gross
motor skills over the first 12 postoperative months.

Post-operative course of the child’s recovery

Inpatient rehabilitation—Inpatient rehabilitation differed for each individual depending
on recovery from the anaesthetic and post-operative complications. Almost all girls sat over
the edge of the bed or in a wheelchair within the first post-operative week. “Physio started
as soon as she was in ICU...she had surgery Friday morning and Saturday they had her
sitting in her wheelchair”. Just under half of those with standing skills stood within the first
week and a further two stood during the second post-operative week. Six of the ten girls
with preoperative walking skills walked within seven days, three independently and three
with assistance, and one walked with assistance in the second post-operative week. “The
third day after surgery she was taking a few steps... and each day she would just do a little
bit more”. The remaining three girls did not attempt to walk at all in hospital: one due to a
spinal cord injury during surgery, one refusing to walk in the hospital setting and one with
very limited pre-operatively walking abilities whose mother feared the impact walking
might have on the spinal fusion. ““I never walked her after surgery because | was too
nervous that she was going to collapse...l was too nervous with the rods that she would put
too much strain on them if she fell”.

Regaining activity levels and wellness—Periods of six weeks, three months or six
months were given as the timeframe for recovery and return to pre-operative level of
activities, and parents were asked to restrict participation in activities such as swimming and
horse riding until medically advised to do so. Nevertheless, daily effort and commitment to
rehabilitation were considered important during the early months, particularly in families
whose daughter walked preoperatively or had experienced post-operative complications.
“Every day, numerous times... it was really quite an intensive routine”. Determination and
commitment were considered key factors influencing their daughter’s recovery. “I was very
positive and determined she would get back to things. | would try little bits each day... to get
her back to normal”. Strategies included formal physiotherapy, hydrotherapy, daily physical
activity routines, and involving other carers to assist with day-to-day management.
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Appetite returned following discharge. Some mothers reporting improved appetite,
attributed to now not needing to support head posture and improved trunk posture. Increased
constipation was frequently reported during the hospital and early post-discharge phases.
Pain levels improved markedly following discharge and energy levels also improved by
around six months postoperatively. Mothers watched carefully their daughter’s mood, some
working to encourage their daughter’s smiles during the early post-operative period but
mood also appeared back to normal by around six months postoperatively. Table 2 contains
sample quotes describing the recovery of wellness at intervals over the first 12 months
postoperatively.

Regaining gross motor skills—Preoperative sitting ability was regained in thirteen girls
(52%) after one month and 22 (88%) by six and 12 months (Figure 1). All parents reported
improved sitting posture following surgery with additional improvements reported for
duration of sitting (11/25, 44%) and head control (2/25, 4%). The majority of parents
perceived improvements in comfort levels when sitting although this was difficult to judge
given impaired communicative skills. Three girls did not regain their preoperative level of
sitting by 12 months: one suffered a spinal cord injury and took longer to regain motor
skills, one had an intervening femoral fracture and one sat independently but for a shorter
duration.

Of the 21 girls with pre-operative standing skills, four (19%) regained preoperative levels by
one month, 15 (71%) by six months and 17 (81%) by 12 months post-surgery (Figure 2). In
addition to improvements in posture and alignment, three girls improved in duration of
standing. Four did not recover their preoperative standing ability within 12 months: two did
not attempt standing (one family believed that standing was not allowed), one took longer
due to spinal cord injury and one was generally weaker. One girl who did not stand
preoperatively recovered supported standing over the first three months.

Pre-operative walking skills were regained by two of the 10 girls (20%) by one month,
seven (70%) by six months and eight (80%) by 12 months postoperatively (Figure 3). Two
girls who walked with assistance did not recover preoperative walking by 12 months: one
did not attempt to walk again and the girl with the spinal cord injury took longer to regain
preoperative walking levels. All girls who recovered their preoperative skills improved in
posture and alignment. Additionally, improved duration of walking was reported in one and
improved ease of walking reported for four.

Family experiences

Emotions when consenting to surgery—Agreeing to proceed with surgery was
accompanied by emotions of fear, obligation, guilt and relief. Most parents reported feelings
of fear and worry in relation to the potential for complications, pain and also for their
daughter’s life. “It was fear of the unknown when you haven’t been through anything like
that yourself and then having to put your child through something like that™.

Feelings of having no other choice but surgery were described by approximately two thirds
consequent to the progressive nature of the curve and its detrimental effects on the
daughter’s function and health. “It was becoming life threatening to leave her as she was, it
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was one evil or the other and one had more chance of success than leaving her”. A minority
of mothers were less clear on the need for surgery but agreed with their doctor’s advice. “It
wasn’t something we wanted, the doctor said it was getting bad and that she needed to do
it”.

Slightly fewer than half felt relief or happiness once their decision to choose surgery was
made. Families were hopeful and confident that surgery would reverse the detrimental
effects scoliosis and prevent future complications. ““Once we had decided it was kind of a
relief. It is the beforehand when you don’t know what you are going to do that is stressful.”
Some described feelings of guilt at deciding on surgery on their daughter’s behalf, putting
their daughter through a high-risk procedure and inevitably causing her to experience a
period of discomfort and suboptimal health. ““We were making a decision on her behalf, it
wasn’t her decision, she hadn’t been consulted”.

Family challenges during recovery—Families made arrangements to adjust work
patterns and maintain family routines during the hospital stay, with a longer hospital stay
associated with greater feelings of frustration and exhaustion. “Being in hospital was
stressful for everybody. My mum had to come and live with my boys and | was in hospital
24/7”. Post-operative complications (Table 1) were stressful for parents. More severe
complications required a prolonged hospital stay that was associated with emotional turmoil
for the whole family. “Because we were there for so long, it had a really stressful impact on
the family””. For some, a prolonged hospital stay proved beneficial in allowing additional
practice with handling and transfer skills in a supervised environment, more time to organise
home equipment and support services, and reduced concerns regarding wound management.

The provision of information regarding post-discharge management enabled feelings of
preparedness and confidence for management at home. “They gave me everything | needed
to know. | remember them saying what | needed to do and how I needed to manage her”.
Others did not feel adequately informed on post-discharge management in relation to aspects
such as equipment adjustment and installation and practising correct handling techniques,
and this was associated with anxiety. ““Setting up of the wheelchair and what you have to
deal with when you get home | thought would all fall in place, | probably didn’t put enough
thought into it and they didn’t explain it enough”.

Some mothers were full-time carers and did not work but for the majority (17/24), one or
both parents took time off work during the inpatient stay and up to eight weeks following
discharge to provide their daughter with care. Feeling “isolated” particularly in the first two
months following discharge was expressed by parents who took time off work, lacked strong
family support or time to themselves for relaxation and recuperation. ““I did feel very
isolated because | was home for six weeks with not much support...l remember getting very
down about it all”.

In these early months, networks of family members and friends were helpful in supporting
the provision of care. Without these networks, the emotional and physical impacts of care
were increased and greater reliance was placed on formal services. For some families,
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obtaining help from appropriate services was a challenging task in itself. “It became more
stressful trying to get the help and manage the situation than what it was to do it myself”.

Strategies to relieve stress—Family-reported ingredients for managing stress including
feeling that surgery had been the right choice, preoperative planning of postoperative
support structures, developing confidence in themselves to support their daughter, and
finding balance between caring for their daughter’s and their own needs for personal time
after discharge. Table 3 provides sample quotes of personal experiences and advice to future
families in relation to stress.

DISCUSSION

Scoliosis occurs commonly in RTT and for those with a progressive scoliosis, a substantial
proportion will undergo spinal fusion. Spinal fusion is extensive surgery and should be
conducted within a multidisciplinary paediatric setting following preoperative planning and
with specialist paediatric pain management teams.(Gibson 2004, Graham et al. 2009,
Playfor et al. 2006) Families in Australia with a daughter with Rett syndrome have reported
high satisfaction with hospital processes particularly those in intensive care settings.(Downs
et al. 2014)

Spinal fusion is however associated with a high incidence of short-term complications, often
respiratory(Gabos et al. 2012) as also found in our sample. A previous cross-sectional
survey(Kerr et al. 2003) (n=50) reported delayed oral feeding postoperatively in a small
number of girls, possibly influenced by different caregivers and routines in hospital. In our
study, the majority experienced poor appetite in hospital that improved after discharge.
Constipation occurs commonly in Rett syndrome(Motil et al. 2012) and was often
exacerbated following surgery, likely due to use of opioid medications and reduced
mobility. Monitoring pain following discharge was challenging for families as the girls were
unable to communicate verbally and its presence was often difficult to interpret.(Downs et
al. 2010) Families therefore relied on their own intuition and their daughter’s body language
when deciding if pain was present. Complete wellness was perceived around six months
postoperatively coinciding with bony healing,(Reuter-Rice and Bolick 2011) and possibly
associated with reduced discomfort and fatigue and improved alertness and social
engagement when sitting upright with improved posture. Our findings are consistent with
previous studies(Larsson et al. 2009, Kerr et al. 2003) but our rich qualitative dataset
enabled us to track the recovery of these important everyday general health issues. Our data
also articulated the breadth of family concerns for their daughter’s recovery beyond the
immediate surgical outcomes such as reduction in the severity of the scoliosis.

The majority of girls continued rehabilitation after discharge with family commitment to a
proactive lifestyle. In some cases, avoidance of postoperative mobilisation in relation to
parental anxiety could have been prevented with education and advice because one aim of
the surgery is to maintain functional abilities.(Ager et al. 2009) Almost all girls regained
their preoperative sitting, standing and walking levels by 12 months postoperatively. In
previous studies, 11 of 13 girls (n=50)(Kerr et al. 2003) who walked preoperatively were
walking at 12 months and all 7 (n=19) girls who walked preoperatively continued to walk at
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four years follow-up (Larsson et al. 2009). In our genetically confirmed sample, we have
additionally plotted the recovery of gross motor skills at intervals over 12 months finding
rapid recovery of sitting and a more gradual return of standing and walking skills. We also
report improved posture in all and improved skills in approximately half of the girls.
However, postoperative complications and the general fragility of RTT (eg, high incidence
of fracture (Downs et al. 2008)) influenced a small proportion of girls whose recovery took
longer.

Families experienced many emotions when choosing spinal fusion for their daughter, their
fears and anxiety likely attributable to the complexity of the procedure, the risk of
complications and concerns as to how their daughter would recover. Consistent with
previous literature, families whose daughter could walk preoperatively appeared to
experience greater emotional burden.(Ager et al. 2009) Following the surgery, parents
needed to trust their own knowledge about their daughter and have opportunity to voice any
concerns regarding medical issues. A survey of 348 parents of children admitted to hospital
found that on discharge, parent perceptions that their child was well enough were strongly
associated with lower likelihood of readmission during a 30-day period.(Berry et al. 2013)
These findings are consistent with our previous observations that strong partnerships
between parents and clinicians are highly valued.(Downs et al. 2014) In a recent qualitative
study, families with less discharge preparation and postoperative supports reported more
negatively regarding their stress.(Barnard et al. 2013) In the current study, parents identified
specific needs for information and supports consistent with good clinical practice that could
potentially alleviate such stressors for future families facing scoliosis surgery. The child
needs the very best surgical care, but families also need a more comprehensive range of
supports to help them to manage and support their daughter’s and family’s health following
discharge.

The ARSD enabled identification of almost all females with RTT in Australia who have had
spinal fusion and despite RTT being a rare disorder, we have investigated detail pertaining
to recovery following a complex clinical care episode. To reduce recall error, we restricted
the sample to those who had surgery after 2006, however included four additional families
who gave greater variability of experiences to the study and enabled the data to reach
thematic saturation. Our response fraction for the current study was high giving
representativeness to the data and allowing us to report for almost the entire cohort over this
time period. Our high member checking response fraction improved data accuracy. We
acknowledge that parents were likely to report favourably on their experiences given they
had consented to surgery.(Redelmeier and Dickinson 2011) To offset this potential for bias,
interviews were conducted by researchers who were not involved in the provision of clinical
care and participants were encouraged to discuss their experiences in depth describing
positive and negative aspects. We also acknowledge that our data are retrospective.
However, we mainly recruited families whose daughter had surgery over the last five years
to reduce recall error and asked probing questions pertaining to the contexts and family
events that occurred when aspects of recovery were reported so that we could plot the course
of recovery more precisely. Finally, our data were reported by the primary caregivers who
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were mainly mothers. We acknowledge that fathers often serve different roles, have
different experiences and that their perspectives would be a valuable topic for research.

We have conducted a qualitative study sourced from a population-based register on
postoperative recovery following spinal fusion in RTT. Our findings provide a greater
understanding of the course of care beyond the surgery and the early days in hospital, and
enable clinicians to provide families with more accurate information regarding the likely
postoperative course for recovery of wellbeing and motor skills. We have also reported
strategies consistent with good clinical practice that could help families reduce their
substantial emotional burden. These support strategies are relevant not only to RTT but also
to families of children with other severe disabilities and scoliosis who need surgical
correction.
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KEY MESSAGES

e Appetite, mood and energy levels improved markedly by six months post-
discharge.

» Most girls regained preoperative gross motor skill levels and many had
improved by 12 months.

»  Families reported mixed emotions when consenting to spinal fusion for their
daughter.

e Support and preparation for discharge favourably influenced family coping and
reduced the substantial emotional burden.
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Figure 1.
Time to return to preoperative level of sitting ability over the first 12 months postoperatively

(n=25)
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Figure 2.
Time to return to preoperative level of standing ability over the first 12 months

postoperatively (n=21)

Child Care Health Dev. Author manuscript; available in PMC 2016 November 01.

12



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Marr et al.

1.00
|

0.75

Page 14

0.860
|

0.25
|

Proportion at preoperative walking

00

0.

I I I I T

0 1 2 3 - 5" 6 [ 8 9

Analysis time (months)

Figure 3.
Time to return to preoperative level of walking ability over the first 12 months

postoperatively (n=10)
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Distribution of MECP2 mutation type and description of preoperative characteristics and the hospital stay

(n=25)

Mean (standard deviation)

Pre-operative Cobb angle (degrees)

Age at surgery (years)

71 (19)

12,5 (2.5)

Median (range)

Days ventilated 0(0-3)
Days in the intensive care unit 2(0-16)
Length of hospital stay (days) 11.5(5-31)
n (%)
Pathogenic mutation
Early truncating 1 (4%)
Large deletion 3 (12%)
p.R106W 3 (12%)
p.R133C 2 (8%)
p.R168X 3 (12%)
p.R270X 3 (12%)
p.R294X 1 (4%)
p.T158M 4 (16%)
Other 5 (20%)
Pre-operative mobility level
Independent walking 4 (16%)
Walking with assistance 6 (24%)
Supported standing 11 (44%)
Wheelchair-dependent 4 (16%)
Spinal fusion procedure?
Posterior 19 (76%)
Anterior/posterior? 4 (16%)
Anterior 2 (8%)
Post-operative complications
Respiratory® 8 (32%)
Bleedingd 6 (24%)
Over-sedation 4 (16%)
Wound infection 1 (4%)
Spinal cord injury 1 (4%)

a_ . . . .
Fusion extended to the pelvis for eight subjects;

All surgeries that including anterior and posterior fusion were conducted in one stage;

Respiratory complication defined as a named diagnosis in the medical record of either pneumonia, atelectasis, pleural effusion or pneumothorax;

Child Care Health Dev. Author manuscript; available in PMC 2016 November 01.



1duosnuely Joyiny 1duosnuepy Joyiny 1duosnuey Joyiny

1duosnuepy Joyiny

Marr et al.

Bleeding complication recorded if a blood transfusion was recorded in the medical record.
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