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Quality of Life of Patients Who Have Undergone the Nuss
Procedure for Pectus Excavatum: Preliminary Findings

By Jillian Roberts, Allen Hayashi, John O. Anderson, Joan M. Martin, and Lani L. Maxweli
Victoria, British Columbia

Background/Purpose: The current project is a preliminary
qualitative exploration of changes in quality of life of patients
who have undergone the Nuss Procedure. The current study
explores quality of life after surgical repair from the perspec-
tives of both the patients and the parent(s) of the younger
participants.

Methods: This research constitutes the first segment in a
mixed-method longitudinal design. The author conducted
semistructured interviews based on the Keith and Schalock’s
quality of life model. Five youth who have undergone the
Nuss Procedure and the parent(s) of the 4 younger partici-
pants were included in the study for a total of 10 participants.
Textual analysis has been carried out using Atlas.ti, a quali-
tative data analysis program that facilitates such activities as
selecting, coding, and comparing textual segments.

Results: Results based on these preliminary data indicate
that the patients interviewed had significant improvement in
overall quality of life, which they attributed to the surgery.

Specific examples of patients’ expressions of improved self-
confidence and renewed interest in physical activity are
given. :

Conclusions: The Nuss Procedure is a minimally invasive
surgical option for correcting pectus excavatum deformities
that may make important contributions to patients’ self-
perceptions and quality of life. The participants in the current
study expressed satisfaction with both the physical results of
the surgery and with how it improved their overall quality of
life. The authors recommend further prospective longitudi-
nal research that assesses pre- and postsurgery psychosocial
status and the maintenance of perceived quality of life
changes.
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ECTUS EXCAVATUM is the most common con-
genital chest wall deformity, with an incidence rate
of between 1 and 8 in 1,000 live births.!-2 The rib cage of
individuals with pectus excavatum forms abnormally so
that the distance from the sternum to the vertebrae is
decreased, resulting in a caved-in or sunken chest, and, in
many cases, the sternum is asymmetric.®> The chest de-
formity is present at birth in about 85% of individuals
with pectus excavatum and usually progresses as the
child grows, during the pubertal growth spurt, the defect
often increases dramatically.? Pectus excavatum is 3
times more likely to occur in boys than in girls.!
Patients with significant pectus deformities often experi-
ence embarrassment and shame over the perceived differ-
ences in their physical appearance. This silent suffering,
often appreciated by family members, is palpable when
they and their parents come to the office for assessment for
corrective surgery. Research has found that this kind of
hypersensitivity and preoccupation with negative percep-
tions of physical appearance can lead to lowered self-
concept, feelings of inferiority, mild to moderate depres-
sion, shyness, social anxiety, and maladaptive social
behavior.+8 Defensive camouflaging with poor posture and
folded arms, and restrictions in lifestyle that may include
avoidance of swimming, shirtless sports, hugging, and in-
timate relationships are the outward manifestations of this
inner embarrassment and shame.*#
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Anecdotal accounts report improved endurance and
participation in physical education activities after correc-
tive surgery for pectus deformities. The conventional
explanation for this has focused primarily on improve-
ments in physiologic processes, notably an increase in
cardiorespiratory performance.?-1°© We believe, however,
that dramatic feelings of satisfaction experienced by
patients after pectus repair can hardly be accounted for
solely on fractional improvement in heart and lung func-
tion. Our hypothesis is, therefore, that the improvement
in physical appearance may affect determinants of a
child or adolescent’s quality of life. These determinants
may be more than cosmetic and contribute significantly
to the satisfaction experienced after corrective surgery.
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Fig 1. Roberts & Cairns pictorial representation of Keith and
Shacklock’'s’ QOL model. Reprinted with permission.2®

Limited research has focused on this potentially impor-
tant issue.

Up until recently, the Ravitch Procedure was the most
common technique used to correct pectus deformities. A
more recent development, the Nuss Procedure, is a min-
imally invasive approach offering highly acceptable cor-
rection without the need for a large incision across the
chest.!-12 Given the recent nature of these surgical de-
velopments, it is necessary to better understand the
impact the surgery has on quality of life for children and
adolescents.

This project represents the initial stage of a larger
mixed-method, longitudinal program of study. As such,
the current report uses qualitative methodology to better
understand the quality of life (QOL) experiences of the 5
youths who have undergone the Nuss procedure. More
specifically, our aims are 2-fold: first to understand the
patients’ experience of the surgical procedure and, second,
to identify changes in QOL from the perspectives of both
the patients and parents of the 4 younger participants.

MATERIALS AND METHODS

A qualitative research methodology informed by phenomenology
was used to interview children who have undergone the Nuss proce-
dure.!3-18 Qualitative methodology was used to provide a contextual
understanding of the complex emotions and cognitions experienced by
the children (and their parents). Qur goal was to inform, enhance
professional sensitivity, and to provide a foundation for a larger mixed
method (quantitative and qualitative) study.

Central to this project is the concept of quality of life (QOL). Our
definition of QOL is grounded in Keith and Schalock’s'® theoretical
framework that focuses on general feelings of satisfaction, well-being
(including both physical and emotional well-being), social belonging,
and empowerment. Our conceptualization of Keith and Schalock’s
QOL model is illustrated in Fig 1.

We gathered data through in-depth, semistructured interviews and
questionnaires. Four of the younger patients (ages 12 to 14) and their
parent(s) were interviewed and completed the questionnaire. Further,
an additional participant (age 21) completed a questionnaire. This
constituted a total of 10 participants and 100% of the patients/families
who were eligible for participation in the study. Because the patients
ranged from 3.7 to 9.5 on the “Haller Index,” all of the youth were
considered to have a significant defect before undergoing the Nuss
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procedure. Data collection took place between November 2001 and
July 2002. They were conducted 6 to 9 months after the surgery to
allow patients adequate recovery time. The QOL interview format
outlined in the work of Roberts and Caims was followed.20

All 4 of the younger participants and their parent(s) were interviewed
twice. The first interview was used to gather primary data. The second
interview, conducted by telephone, was to validate the transcribed
interviews and to gather additional information and insights. The
interviews were transcribed and analyzed for themes and patterns of
experience following a protocol analysis procedure informed by the
work of Colaizzi'? and Haase.?! Textual analysis was assisted with
Atlas.ti, a qualitative data analysis program. After the first 3 partici-
pants were interviewed, the generated data were used to create the
“Pectus Project Questionnaire”—a series of 12 questions addressing
4 areas of quality of life. This questionnaire will provide descriptive
data to supplement the qualitative component.

RESULTS

This section is organized into 2 components: qualitative
findings and descriptive data. The qualitative findings com-
ponent provides an overview of the data generated from the
semistructured interviews. These data have been organized
into preoperative and postoperative experiences (Table 1),
with key themes highlighted below each heading. The
descriptive data component outlines some of the data gen-
erated from the “Pectus Project Questionnaire.”

Qualitative Findings

Preoperative preliminary findings. Before the proce-
dure, affected children and their parents described how
they worried about the “chest hole.” Some concerns
centered primarily around health issues, whereas others
centered around issues of self-consciousness, self-es-
teem, and self-confidence. All children had experienced
either actual teasing or profound worry about teasing,
both of which produced a hypervigilance about keeping
the deformity (and consequent surgery) a secret. It is
clear that the deformity affected their self-concept and
interfered (to varying degrees) with their participation in
activities requiring removal of clothing (eg, swimming or
group sports requiring a tank top as part of the uniform).
Moreover, parents explained how the distress experi-
enced by their children also affected them. This distress
was constant, pervasive, and increased as the children

Table 1. A Summary of the Data Generated From the
Semistructured Qualitative Interviews

Preoperative Postoperative

» Physiological concerns

* Self-consciousness and
secrecy

¢ Self-esteem and

» Satisfaction with surgery

* Greater physical strength

¢ Improved confidence

« Greater participation in certain

confidence issues activities
» Teasing or worry about » Postoperative discomfort for 4
harassment to 6 weeks

¢ Parent and child worries about
implanted bar

s Limited participation in
certain activities
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matured. Below are direct quotes that illustrate these
points:

Youth: “T’ve always been pretty comfortable around
people, but not when I had my shirt off. It was really
obvious. I'd feel a bit embarrassed or a lot embarrassed,
I guess.”

Parent: “He didn’t seem to feel as comfortable just
having his chest showing—he was layering clothing.”

Postoperative preliminary findings. Participants de-
scribed improvements in each aspect of QOL (satis-
faction, social belonging, well being, and empowerment/
control). Children and families described great satisfac-
tion with the results of the procedure, and they explained
how the results were immediately noticeable. One
mother put into words how she felt about the changes in
her son’s chest: “I think it’s amazing. It’s incredible.
Like the difference is instant. Like you know, he came
out and he was under going to try to find the part that was
caved in and it was gone. To me it was incredible.”
Further, children and parents describe how the benefits of
the procedure go beyond simple improvements in ap-
pearance and affect the way children feel about them-
selves. Children talked about how they felt stronger,
more confident, more likely to participate in activities
and less worried about the perceptions of others—all of
which suggest greater personal empowerment. As one
youth explained, “I think I have more self-confidence
now and self-esteem. I am happier with how I look.”
Parents described how they too noticed great improve-
ments in their children’s self-esteem. When commenting
about her son’s well-being after the procedure, a mother
responded, “He’s a lot happier. I can tell he’s just incredibly
happy that this has happened. He’s proud of his chest.”

Parents did caution, however, that for about 4 to 6
weeks after the procedure their children experienced
significant postoperative pain and discomfort. (Pain and
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Fig 2. Satisfaction responses.
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Fig 3. Social belonging items.

discomfort lessened at about four to six weeks.) Some
parents also described worrying about the surgically
implanted bar used to correct the pectus deformity. These
worries primarily centered around the bar “dislodging”
during sports activities. However, all families reported
that the risks associated with the procedure are well
worth the benefits. One child summed up this feeling by
stating, “I knew in the back of my head that I'd rather go
through the pain and stuff just to get rid of it.” Another
child described the hope he felt once he learned there was
a way to repair the funnel chest, and how he hoped that
more affected children could undergo the procedure:
“Just [get] the knowledge out there so—’cause I’d been
hoping there was a way to fix it and I didn’t even know.”

Descriptive Data

A 12-item questionnaire was administered to the 5 pa-
tients and the 4 parents of the younger patients. The ques-
tionnaire asked for responses related to 5 areas: satisfaction,
social belonging, empowerment and well-being. The find-
ings indicate that both patients and parents perceived an
improvement in all 4 areas of quality of life. The percep-
tions of patients and parents were generally similar.

Two items measured satisfaction. The first asked how
satisfied the respondent was with the patient’s appear-
ance of their chest before the surgery on a scale ranging
from “not satisfied” (1) to “very satisfied” (5). The
second item asked about satisfaction with chest appear-
ance after surgery. The results (Fig 2) show that there
was low satisfaction before surgery (parent average, 2.0;
patient, 1.4) and very high satisfaction after the proce-
dure (parent, patient, 5.0).

Participants were asked also how the surgery affected
their social belonging and sense of empowerment
(Fig 3). Item 1 asked whether the pectus deformity
interfered with their participation in activities with
friends. The response scale ranged from sometimes (1),
frequently (2), most of the time (3), to significantly (4).
Results indicate that the pectus deformity did interfere
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Fig 4. Well-being responses.

with social activities frequently or most of the time
(parent, 2.7; patient, 2.2). Item 2 asked patients and their
parents if participation in activities “involving some re-
moval of clothing” increased after the surgery. The re-
sponse scale ranged from a bit (1), somewhat (2), quite a
lot (3), to significantly (4). Results indicate that partici-
pation did increase quite a lot (parents, 3.0; patients, 3.2).
Empowerment was measured by item 3, which asked the
extent to which patients’ self-confidence had increased
as a result of the surgery. Responses indicate that self-
confidence improved significantly (patients, 3.0; parents,
3.0) by all participants.

Well-being was measured by 3 items. The first item
asked about the level of worry about safety after having
an implanted bar in the chest (response scale ranged from
“a bit” [1] to “significantly” [4]). The second item asked
about the effect of pectus excavatum on physical stamina
(response scale of “a bit” [1] to “significantly” [4]). The
third item asked if their stamina improved after surgery
(“marginally improved” [1] to “significantly improved”
[3]). Results (Fig 4) show that parents are more con-
cerned (average, 3.0, “quite a lot”) about safety of the
implanted bar than are the patients themselves (average,
1.5, “a bit” to “somewhat™). In terms of stamina, both
patients and parents thought that stamina was “some-
what” (parents, 2.0; patients, 1.8) affected by the pectus
condition, but that the surgery had improved stamina
“somewhat” to “significantly” (parent, 2.7; patient, 2.4).

DISCUSSION

Beyond ratings of overall satisfaction, there has been
relatively little research into the psychological aspects of
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pectus deformities or even of disfiguring conditions in
general and medical procedures used to correct them.22-26
Although the psychological importance of body image—
including the notion that medical treatment can improve
quality of life (QOL)—has been described in some
detail,2”-28 very little empirical work has been done.
Thompson and Kent?® conclude that there is a need for
longitudinal and qualitative studies to foster increased
understanding of the processes involved in the impact of
disfiguring conditions. The multifaceted nature of body
image, self-esteem, and environmental variables interact-
ing in complex ways with physical conditions suggests
that qualitative analyses aimed at garnering in-depth
descriptions and detailed understanding of such variables
is a possible avenue to better informed practice.

Further work is needed, however, to verify that the
information the current study obtained from a small
number of participants is representative of the larger
population. Additionally, there are important questions
that the current study is unable to address. For example,
to what extent does the surgery produce lasting positive
changes in self-confidence? The current interviews were
done 6 to 9 months after surgery, which is a time when
the novelty and investment of discomfort still is quite
fresh in the minds of the participants. At this point we
could expect a placebolike enthusiastic response to this
experience. Further longitudinal research is needed to
confirm that the positive effects remain. A related ques-
tion is whether cognitive perceptions of appearance and
vigilance for exposure threat change “automatically”” and
completely with the physical change brought about by
surgery. We cannot assume that negative cognitions and
preoccupation with appearance just “disappear” with
surgery. It may be that psychological intervention is also
needed in conjunction with surgery.

The preliminary data outlined in this paper suggest
that the improvement in patient QOL after undergoing
the Nuss procedure is profound and wide reaching. In
each of the 4 areas of QOL outlined by Keith and
Shacklock!? (satisfaction, social belonging, well- being,
and empowerment/control) improvement was noted.
These are changes deserving of further study.

ACKNOWLEDGMENT

The authors acknowledge the contribution of Heather Wilson of the
University of Victoria in the preparation of this manuscript.

REFERENCES

1. Saxena AK, Schaarschmidt K, Schleef J, et al: Surgical correc-
tion of pectus excavatum: The Munster experience. Langenbecks Arch
Surg 384:187-193, 1999

2. Molik KA, Engum SA, Rescorla FJ, et al: Pectus excavatum

repair: Experience with standard and minimal invasive techniques.
J Pediatr Surg 36:324-328, 2001

3. Morshuis WJ, Mulder H, Wapperom G, et al: Pectus excavatum:
A clinical study with long-term postoperative follow-up. Eur J Cardio-
thorac Surg 6:318-329, 1992




9 &

QUALITY OF LIFE AFTER NUSS PROCEDURE

4. Harris DL: The symptomatology of abnormal appearance. Br J
Plast Surg 35:281, 1982

5. Archer R, Cash TF: Physical attractiveness and maladjustment
among psychiatric inpatients. J Soc Clin Psychol 3:170-180, 1985

6. Cash TF: Physical appearance and mental health, in Graham JA,
Kligman AM (eds): The Psychology of Cosmetic Treatments. New
York, NY, Praeger Scientific, 1985, pp 196-132

7. Noles SW, Cash TF, et al: Body-image, physical attractiveness,
and depression. J Consult Clin Psychol 53:88-94, 1985

8. Pruzinsky T, Cash TF: Medical interventions for the enhance-
ment of adolescents’ physical appearance: Implications for social
competence, in Gullotta TP, Adams GR, Montemayor R (eds): Devel-
oping Social Competency in Adolescence. London, England, Sage,
1990, pp 220-242

9. Fonkalsrud EW, Dunn JCY, Atkinson JB: Repair of pectus
excavatum deformities: 30 years experience with 375 patients. Ann
Surg 231:443-448, 2000

10. Fonkalsrud EW, Bustorff-Silva J: Repair of pectus excavatum
and carinatum in adults. Am J Surg 177:121-124, 1999

11. Nuss D, Kelly RE Jr, Croitoru DP, et al: A 10-year review of the
minimally invasive technique for the correction of pectus excavatum.
J Pediatr Surg 33:545-558, 1998

12. Miller KA, Woods RK, Sharp RJ, et al: Minimally invasive
repair of pectus excavatum: A single institution’s experience. Surgery
130:652-659, 2001

13. Colaizzi PF: Psychological research as the phenomenologist
views it, in Vaile R, Knigs M (eds): Existential Phenomenological
Alternatives for Psychology. New York, NY, Oxford University Press,
1978, pp 48-71

14. Giorgi A (ed): Phenomenology and Psychological Research.
Pittsburgh, PA, Dunquesne University Press, 1985

15. Polkinghorne DE: Phenomenological research methods, in Valle
RS, Halling S (eds): Existential Phenomenological Perspectives in
Psychology. New York, NY, Plenum, 1989, pp 41-60

783

16. Tesch R: Qualitative Research: Analysis Types and Software
Tools. (1990). Falmer, Bristol, PA

17. Moustakas C: Phenomenological Research Methods. Thousand
Oaks, CA, Sage, 1994

18. Creswell JW: Qualitative Inquiry and Research Design: Choos-
ing Among Five Traditions. (1998). Sage, Thousand Qaks, CA

19. Keith K, Schalock R: Assessing the quality of student life. Issues
in Special Education and Rehabilitation 7:87-97, 1992

20. Roberts J, Cairns K: School Children with HIV/AIDS. Calgary,
Alta, Detselig Enterprise Ltd, 1999

21. Hasse J: Components of courage in chronically ill adolescents:
A phenomenological study. Adv Nurs Sci 9:64-80, 1987

22. Kent G: Understanding the experiences of people with disfig-
urements: An integration of four models of social and psychological
functioning. Psychology, Health & Medicine 5:117-129, 2000

23. Kent G, Keohane S: Social anxiety and disfigurement: The
moderating effects of fear of negative evaluation and past experience.
Br J Clin Psychol 40:23-34, 2001

24. Pruzinsky T: Cosmetic plastic surgery and body image: Critical
factors in patient assessment,-in Thompson JK, (ed): Body Image,
Eating Disorders, and Obesity. Washington, DC, American Psycholog-
ical Association, 1996, pp 109-127

25. Pruzinsky T, Edgerton MT: Body-image change in cosmetic
plastic surgery, in Cash TF, Pruzinsky T, (eds): Body Images: Devel-
opment, Deviance and Change. New York, NY, Guilford Press, 1990,
pp 217-236

26. Thompson A, Kent G: Adjusting to disfigurement: Processes
involved in dealing with being visibly different. Clini Psychol Rev
21:663-682, 2001

27. Cash TF, Fleming EC: The impact of body image experiences:
Development of the body image quality of life inventory. International
Journal of Eating Disorders 31:455-460, 2002

28. Lacey HJ, Birtchnell SA: Body images and its disturbances.
J Psychosom Res 30:623-631, 1986



