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Abstract

Purpose To report incisional hernia (IH) incidence,

abdominal wall (AW) discomfort and quality of life (QoL)

5 years after open abdomen treatment with vacuum-as-

sisted wound closure and mesh-mediated fascial traction

(VAWCM).

Methods Five-year follow-up of patients included in a

prospective study 2006–2009. The protocol included

physical examination, patient interview, chart review,

questionnaires on abdominal wall and stoma complaints

and the SF-36 questionnaire.

Results Fifty-five (12 women, 43 men; median age 70

years) of 111 included patients were alive. Follow-up rate

was 91 %. Cumulative IH incidence during the whole study

was 62 %. One-third of the IHs was repaired. At 5-year

follow-up 59 % of IHs were clinically detectable. AW

symptoms were equivalent in patients with (15/23) and

without (11/21) IH (p = 0.541). SF-36 scores were lower

than population mean for component scores and all sub-

scales except bodily pain. Patients with major co-morbidity

had lower physical component score [31.6 (95 %, CI

25.6–37.4)] compared to those without [48.9 (95 %, CI

46.2–51.4)]. Major co-morbidity was not associated with

IH (p = 0.56), AW symptoms (p = 0.54) or stoma (p =

0.10). Patients with IH or other AW symptoms had similar

SF-36 results compared to those without, whereas patients

with a stoma had[5 point lower mean scores for general

health, social function and physical component score

compared to those without.

Conclusions VAWCM treatment results in high incidence

of IH. However, at five years, there was no detectable dif-

ference in abdominal wall complaints and QoL in patients

with IH compared to those without. Lower QoL appeared

mainly to be associated with the presence of major co-

morbidity.

Keywords Vacuum-assisted wound closure � Mesh-

mediated fascial traction � Open abdomen � Incisional

hernia � Quality of life � SF-36

Introduction

Open abdomen (OA) therapy is today to be considered as

standard treatment for abdominal compartment syndrome

(ACS) and for several other abdominal emergencies. Dur-

ing the time needed for resolution of the underlying

pathology necessitating OA treatment and the overall dis-

torted physiology of the patient, a temporary abdominal

closure technique (TAC) is needed before definitive

abdominal closure can be performed. Vacuum as part of

the TAC has demonstrated overall good results and high

fascial closure rates, initially reported for trauma patients

[1]. In older patients with a septic abdomen or a vascular

emergency necessitating long-term OA treatment, we

found vacuum-assisted wound closure (VAWC) alone to be
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insufficient for achieving high fascial closure rates. Based

on our experience in incisional hernia (IH) mesh repair, the

idea of combining VAWC and mesh-mediated fascial

traction (VAWCM) arouse. It was tried out in a few

patients at the Department of Surgery in Malmö, where

after a description of the technique and excellent outcomes

in seven patients was reported as the result of a collabo-

ration with the Department of Vascular Surgery in Malmö

and Uppsala [2]. The technique was thereafter prospec-

tively evaluated in a multicentre study [3] with high fascial

closure rates and few technique-specific complications.

VAWCM is technically easy to perform, and several

reports from other centres using the technique have later

been published showing similar results [4–7]. Other tech-

niques combining VAWC and fascial traction have been

described and evaluated [8–11]. According to recent

reviews [12, 13], the combination of VAWC and fascial

traction seems to result in the highest fascial closure rates,

without an increase in complications, when compared to

other TAC techniques.

With increasing survival and fascial closure rates, the

long-term incidence of IH after fascial closure as well as

patient reported outcome and quality of life (QoL) have

become increasingly important issues to investigate. IH

rates, 1 year or more after OA therapy with successful

fascial closure, are only reported in a few papers

[11, 14, 15] and so is quality of life [16–18].

The aim of this paper is to report the 5-year results on IH

incidence, patient reported abdominal wall (AW) symp-

toms and QoL from the prospective VAWCM study.

Material and method

Patients

Short-term outcome for 111 VAWCM-treated patients, need-

ing OA longer than 5 days, enrolled in a prospective multicentre

study at four Swedish hospitals (Malmö, Uppsala, Falun and

Gävle) 2006–2009, have been reported earlier [3]. We have

previously also reported the 1-year results from the study [14]

concerning IH development. This is the 5-year follow-up

(5yFU) for patients alive at 1 year. The 5yFU comprises a

patient chart review, a physical examination at an outpatient

visit, an abdominal wall complaints questionnaire, the SF-36

and, if applicable, a stoma complaints questionnaire.

Definitions

Incisional and parastomal hernia

IH was defined as a fascial defect at the site of the incision

with or without protrusion of intra-abdominal contents,

detected at physical examination or imaging procedure

[19]. Bulging without a palpable fascial defect was regis-

tered, but not defined as a hernia. Hernia width and length

was determined according to European Hernia Society

Classification [20]. A parastomal hernia (PH) was clini-

cally defined as a protrusion in the vicinity of the stoma

with the patient straining in a supine and an erect position

[21] or as proposed by Moreno–Matias [22] (type I; the

hernia sac contains only the bowel forming the stoma, Ia

with a sac diameter \5 cm and Ib [5 cm; type II, the

hernia sac contains omentum; type III, the sac contains

other bowel loops), if discovered on a CT scan. Any

available CT scan was evaluated by a senior radiologist.

Abdominal wall symptoms

Symptoms regarded as clinically relevant were defined as:

pain not easily ignored the last week, the incision/scar site

being perceived as cosmetically disturbing or socially

limiting, the presence of bowel dysfunction, stiffness or

other abdominal wall symptoms that the patient related to

the site of the incision.

Stoma-related symptoms

Symptoms regarded as clinically relevant were defined as:

pain not easily ignored the last week, the stoma being

perceived as cosmetically disturbing or socially limiting,

the presence of stoma dysfunction, stoma dressing prob-

lems or other symptoms that the patient related to the site

of the stoma.

Major co-morbidity

Major co-morbidity was defined as the presence of dis-

ease(s) or condition(s) with obvious and serious influence

on the patient’s health, demanding active treatment at the

time of follow-up. A solitary stable chronic disease, the

presence of an IH, AW symptoms, a stoma or stoma-re-

lated symptoms, was not defined as major co-morbidity.

Chart review

A patient chart review focusing on operative records and

CT scans performed outside the study protocol after the

1-year follow-up (1yFU) was conducted. A CT scan of the

abdomen was a part of the 1yFU but was not performed at

5 years.

Physical examination

Patients were invited to an outpatient visit 5 years after

their OA treatment. A physical examination for an IH or a
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parastomal hernia (PH) was performed by a senior surgeon

involved in the study. The examination was performed

during relaxation, as well as straining and coughing in both

upright and supine position.

Abdominal wall complaints questionnaire

The AW-specific questionnaire used was the validated

ventral hernia pain questionnaire (VHPQ) [23], with a

slight modification approved by the inventors. It consists of

19 questions reflecting the patient’s perception of the

incisional site regarding pain, cosmetic issues and social

limitations. Questions were included on the presence of

bowel function disturbance; AW stiffness or related

symptoms; and for characterizing and evaluating existing

pain in terms of frequency, duration, use of pain medica-

tion and possible influence on patient’s physical function.

Stoma questionnaire

Patients with an enterostomy answered a questionnaire on

stoma-related discomfort and complaints. The question-

naire specifically focused on the stoma site and resembles

the AW-specific questionnaire concerning pain, cosmetic

issues and social limitations. Existing pain was further

characterized the same way as in the AW questionnaire. In

addition, questions specific for stoma-related problems, e.g.

obstructed emptying or difficulties in stoma dressing, were

included. The questionnaire was created specifically for

this study and is not validated.

SF-36

The SF-36, version 2, was used for assessing general

health-related QoL at the 5yFU. The SF-36 comprises eight

subscales of which three correlate mainly with physical and

three mainly with mental aspects. The remaining two (vi-

tality and general health) are equally corresponding to both

aspects. From the subscales, physical and mental compo-

nent scores are derived.

Ethical and license approvals

The study was approved by the ethics committee of Lund

University and registered at http://www.clinicaltrials.gov

(registration number: NCT00494793). License for the use

of SF-36 was approved by Quality Metric/OptumInsight

Life Sciences Inc. RI, USA (license number QM016519).

Statistics

Data were analysed using IBM SPSS Statistics version 22.

Pearson’s Chi-square test, or Fisher’s exact test was used

for analysis of categorical data. p values were not calcu-

lated for variables with less than six recorded events.

Continuous data are presented as median and interquartile

range (IQR). Comparison between groups were analysed

using the Mann–Whitney U test. In all tests, p\ 0.05 (two-

sided) was regarded as significant.

Swedish norm-based scores (standardized for age and

gender) are reported for the SF-36 analyses as mean and

95 % confidence interval (CI). The subscales are trans-

formed to have a mean of 50 and a standard deviation (SD)

of 10. A score below 50 represents a health status lower

than the norm, i.e. population average. In psychometric

science, a change or difference of less than 0.2 SD, cor-

responding to two points, is empirically considered clini-

cally unimportant, and 0.5 SD (5 points) and more than 0.8

SD (8 points) are considered a medium-sized and large

effect, respectively [24].

Results

Short-term outcome, showing 89 % fascial closure rates for

patients surviving the OA period and limited technique-

specific complications, has been reported earlier [3]. Out-

come for the same patients 1 year after OA therapy has also

been reported [14]. In the patients who had received

complete closure of the OA with fascial suturing, 66 % had

an IH at 1 year detected with a CT scan, whereas physical

examination only revealed 36 %. One-third of patients with

IH had clinical symptoms related to the hernia.

Mortality, IH development, IH repair and patients lost to

follow-up for the different time periods during the study

are presented in the flow chart in Fig. 1.

Mortality and causes of death

Of the initial 111 patients (9 trauma; 57 visceral disease; 45

vascular disease), 70 were alive and evaluated at the 1yFU (8

trauma; 40 visceral disease; 22 vascular disease) [3, 14].

Fifteen died between the 1- and 5-year follow-up at a median

age of 75 (IQR 69–79) years and with a median survival time

of 33 (IQR 27–47) months. The causes of death were:

advanced malignancy (n = 6); septic infections (n = 4);

chronic obstructive pulmonary disease (n = 2); myocardial

infarction (n = 1), cerebral haemorrhage (n = 1) and late

re-rupture of a thoracic aortic aneurysm (n = 1). Fifty-five

patients, 12 women and 43 men, with a median age of 70

(IQR 63–76) years were alive and eligible for 5yFU (8

trauma; 30 visceral disease; 17 vascular disease).

The overall mortality during the whole study was 50 %

(56/111), with 11 % (1/9) for trauma patients, 47 % (27/

57) for patients with visceral and 62 % (28/45) for patients

with vascular disease. The mortality was higher during the
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initial admission for patients with vascular compared to

visceral disease (p = 0.010). This difference disappeared

at 5 years (p = 0.164).

5-year follow-up

Ninety-one per cent (50/55) of the patients were possible to

evaluate. Clinical examination was performed in 75 % (41/

55). A telephone interview and an extended chart review were

undertaken for 7 % (4/55) of patients living far from the

participating study centres. For 9 % (5/55) of the patients, an

interview was not possible (one patient living abroad and

could not be located; one severely ill and immobilized patient

could not be interviewed; two patients declined examination

or interview but authorized chart review; and one patient died

shortly after 5 years but before follow-up). For these patients,

an extended chart review revealed applicable information.

Nine per cent (5/55) were lost to follow-up since the charts of

these patients did not include applicable information. Median

follow-up was 63 (IQR 61–68) months.

Incisional hernias

The cumulative incidence of IH among all patients sur-

viving the initial hospitalization was 62 % (48/78). Ninety-

two per cent (44/48) were diagnosed at the 1yFU [3]

4

1
16 died with OA

95 abdominal
closure attempt

8 permanent
MC

85 primary
FC

2 partial
FC

15 died 2 died

6 died 2 died

7 IH rep

Hospital 
discharge

1 year

Primary fascia closure  (FC) rates:
intention-to-treat 77% (85/111)
per protocol 89% (85/95)

In-hospital mortality: 30% (33/111)

Cumulative mortality 1 year: 37%  (41/111)

Incisional hernia (IH): 63%  (44/70)

Incisional hernia repair (IH rep)
within one year : 16% (7/44) 

1 year follow-up: (FU) 100%  (70/70)

Cumulative mortality 5 years: 50% 
(56/111)

5 year FU: 91%  (50/55)

IH at 5 years: 54% (27/50)

IH rep 1-5 years: 18% (9/50) 

6 died

1 lost to 
5yFU

4 lost to
5yFU

7 died
(1 with IH) 2 died

New IH 1-5 years: 8% (4/50)

Lost to 5 year FU: 9%  (5/55)

IH recurrence (IH rec) : 19% (3/16)

4

4
4

43 new IH

1 IH rep48 IH rep

2 IH rec

5 years

21
without IH

2
without IH

41 IH rec

0
without IH

111 VAWCM

46 5yFU 2 5yFU 2 5yFU

2 IH25 

0
without IH2 IH

4
without IH

22
without IH42 IH

2 1yFU4 1yFU64 1yFU

Fig. 1 Study flow chart. VAWCM vacuum-assisted wound closure

and mesh-mediated fascial traction, OA open abdomen, FC fascial

closure, MC mesh closure, FU follow-up, 1yFU 1-year follow-up,

5yFU 5-year follow-up, IH incisional hernia, IH rep incisional hernia

repair, IH rec incisional hernia recurrence
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and 8 % (4/48) at the 5yFU (three by clinical examination

and one by CT scan performed for other reasons). One was

a de novo IH after primary fascial closure of the OA, and

three were IH occurring after an additional laparotomy.

Among the patients available for 5yFU, 54 % (27/50)

had an IH diagnosed during the course of the study by any

modality, i.e. clinical examination and chart review,

reported by the patient or previously radiologically diag-

nosed and not repaired. The clinical examination revealed

IH in 39 % (16/41) of the patients.

Twelve patients with an IH only detectable with a CT

scan at 1yFU were available for clinical 5yFU. Five of

these had become clinically detectable with a median area

of 18 (IQR 6–33) cm2.

During the study period, IH repair was performed in

33 % (16/48) of the patients, of which seven during the first

year. The nine hernias being operated year one to five were

larger (median 140, IQR 33–320 cm2) than those not being

treated (median 38, IQR 6–78 cm2), p = 0.033. Bulging of

the abdominal wall without clinical IH diagnosis was found

in one patient.

Parastomal hernias

Forty-four patients had a stoma created at the OA admis-

sion [3]. At 1yFU, 56 % (18/32) of the stoma patients had a

PH [14]. One new PH was diagnosed at 5yFU. At 5yFU,

53 % (8/15) of the remaining stoma patients had a PH.

Seventy-five per cent (6/8) of the patients with a PH and

57 % (4/7) of those without had a concomitant IH at 5

years (p = 0.282). A total of nine patients had their stoma

taken down, and two had a PH repair performed over the 5

years.

Abdominal wall complaints questionnaire

The AW complaints questionnaire was answered by 80 % (44/

55) of eligible patients. Any symptom from the AW was

reported by 59 % (26/44) and was as frequent in patients with

(15/23) and without (11/21) IH (p = 0.541). The prevalence

and distribution of different symptoms between patients with

and without IH are illustrated in Fig. 2 and Table 1. Fourteen

per cent (6/44) of the patients reported pain that was not easily

ignored during the last week. Of these, three experienced pain

once and three more than once that week. Pain duration was

less than 1 h in four and longer in two. One had taken anal-

gesics during the last week and four reported decreased

physical function of some kind due to the pain.

Stoma questionnaire

The stoma questionnaire was answered by 93 % (14/15) of

patients with a stoma at 5 years. All 14 patients reported

some symptoms from the stoma. Three or more symptoms

from the stoma was reported by 71 % (10/14) without

difference between patients with (6/7) and without (4/7)

PH, p = 0.559. The prevalence and distribution of differ-

ent symptoms between patients with and without PH are

shown in Table 2. Twenty-nine per cent (4/14) of the

patients reported pain related to the stoma that was not

easily ignored during the last week. Of these, two experi-

enced pain once and two more than once that week. Pain

duration was less than 1 h in three and longer in one. One

Lost to 5yFU, n=5

IH, no questionnaire, n=4 

IH, AW symptoms, n=15

IH, no AW symptoms, n=8

No IH, no AW symptoms, n=10 

No IH, AW symptoms, n=11

No IH, no questionnaire, n=2

9%

7%

27%

15%

4

20%

18%

Fig. 2 55 patients eligible for 5-year follow-up. Patients lost to

overall follow-up, patients lost to questionnaire follow-up and

abdominal wall (AW) symptoms in patients with and without

incisional hernia (IH) are shown

Table 1 Selected questions from the abdominal wall complaints

questionnaire

IH No IH p*

Pain right now—not easily ignored 2/23 1/21 –

Pain last week—not easily ignored 4/23 2/21 0.666

Disturbed bowel function 8/23 4/21 0.318

Scar cosmetically disturbing 11/23 6/21 0.228

Scar socially limiting 8/23 4/21 0.318

Abdominal wall stiffness 7/23 4/17 0.730

Affirmative answers shown

IH incisional hernia

* Pearson Chi-square

Hernia (2016) 20:755–764 759
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had taken analgesics during the last week. Out of eight

patients having difficulties with stoma dressing, six expe-

rienced this less than once a week. Seven reported

decreased physical function due to the stoma.

SF-36

SF-36 was answered by 80 % (44/55) of the patients alive

at 5 years. OA-treated patients scored worse than the

population mean. The subscales physical function (PF),

vitality (VT) and mental health (MH) had the lowest

scores, but also role physical (RF), general health (GH) and

social function (SF) had mean scores lower than 45, cor-

responding to a medium-sized effect ([5 points mean score

difference) compared to the population mean. Bodily pain

(BP) and role emotional (RE) scores did not reach a mean

score difference of five points between OA-treated patients

and the population mean. The low physical component

score (PCS) and mental component score (MCS) reflect the

subscales. The 95 % confidence intervals for the compo-

nent scores and all subscales, except for BP, were below 50

(Fig. 3).

Subgroup analyses were performed in order to evaluate

the impact of IH, AW symptoms, the presence of a stoma

and major co-morbidity, respectively, on the SF-36 out-

come. Nineteen patients answering the questionnaire were

considered having major co-morbidity due to: on-going

therapy for malignancy (n = 4), Crohn’s disease with

frequent hospitalization (n = 2); stroke with sequelae and

diabetes mellitus (n = 2); chronic cardiac insufficiency,

diabetes mellitus and renal insufficiency (n = 1); chronic

cardiac insufficiency, nephrostomy and renal insufficiency

(n = 1); sequelae of multitrauma (suprapubic catheter,

pelvic pain, walking difficulties, n = 1); advanced multiple

sclerosis (n = 1); chronic cardiac insufficiency, chronic

obstructive pulmonary disease (COPD), aortic aneurysm

and ischemic colitis (n = 1); angina pectoris, COPD, Mb

Parkinson, and sleep apnoea (n = 1); chronic pain (spinal

stenosis), COPD and diabetes mellitus (n = 1); renal

failure (dialysis), diabetes, obesity and sleep apnoea

(n = 1); obesity, sleep apnoea, lymphedema and chronic

erysipelas (n = 1); rheumatoid arthritis, alcohol depen-

dency and obesity (n = 1); and alcohol dependency,

chronic pancreatitis and COPD (n = 1). The results from

these subgroup analyses are presented in Table 3. There

were no differences (mean score difference \5) in SF-36

results for any subscale or component score between

patients with or without IH or AW symptoms. In the

presence of a stoma, GH, SF and PCS scores were lower

(mean score difference[5) compared to patients without a

stoma. The presence of major comorbidities leads to lower

scores (mean score difference [5) in all subscales except

RE and MH, and as a result of this, PCS, but not MCS, was

lower compared to patients without major comorbidities.

There were no significant differences in the distribution of

IHs, AW symptoms or stomas between patients with or

without major co-morbidities (Table 4).

Discussion

This is a report on the long-term outcome after OA treat-

ment with vacuum-assisted wound closure and mesh-me-

diated fascial traction. In addition to a detailed description

of the overall outcome of the study population, the

emphasis was on IH and PH development, AW and stoma-

related symptoms, as well as general health-related QoL.

Half of the included patients were alive after 5 years and

causes of death, between 1 and 5 years, were not associated

Table 2 Selected questions from the stoma questionnaire

PH No PH p*

Pain right now—not easily ignored 1/7 2/7 –

Pain last week—not easily ignored 2/7 2/7 –

Disturbed stoma function 1/6 1/7 –

Stoma cosmetically disturbing 5/7 7/7 0.462

Stoma socially limiting 5/7 5/7 1.000

Difficulties with stoma bandaging 6/7 2/7 0.103

Affirmative answers shown

PH parastomal hernia

* Pearson Chi-square

Fig. 3 SF-36 norm-based scores for the 44 patients answering the

questionnaire. Error bars showing the 95 % confidence interval (CI).

The score 50 (SD 10) is the norm for each subscale. PF physical

function, RP role physical, BP bodily pain, GH general health, VT

vitality, SF social function, RE role emotional, MH mental health,

PCS physical component score, MCS mental component score

760 Hernia (2016) 20:755–764
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with complications to or late effects of the OA treatment,

but rather due to the underlying disease and comorbidities.

Fortelny et al. [11] reported similar mortality rate in a

prospective study on OA treatment for secondary peri-

tonitis, with 45 % survival after a mean follow-up of 40

months. In another study on OA treatment of secondary

peritonitis, Brandl et al. [15] reported 65 % survival after a

median follow-up of 26 months. Patients with vascular

causes for OA treatment had higher mortality at the initial

admission but not in the long term, compared to patients

with visceral causes. In view of the previously reported

survival rates, the 5-year 50 % survival rate in the present

cohort of old patients with predominantly visceral and

vascular cause of OA therapy is better than expected.

When all available diagnostic modalities were used

during the total study period, a cumulative IH incidence of

62 % was found. At five years, 60 % of the IHs could be

diagnosed by clinical examination. At the present time, the

knowledge on IH development after OA treatment is lim-

ited. A prerequisite for comparison of IH rates across OA

studies is in the first place, the use of a recommended and

standardized fascial closure technique [25]. According to

the protocol for this study, fascial closure was performed

with a running 0 polydioxanone suture achieving a suture

to wound length ratio of at least 4:1, and diagnosis of IH

was included as an endpoint for the long-term follow-up

study. All but one of the de novo IHs in our study was

diagnosed at the 1yFU. In the retrospective study by Brandl

et al. [15], patients were treated with vacuum-assisted

delayed primary fascial closure aided by elastic vessel loop

traction, where after varying techniques for fascial suturing

were used. After a median follow-up of 26 months, 90 %

of the patients were examined with CT, ultrasound or at

operation showing an IH rate of 35 %. A Kaplan–Meier

analysis estimated the IH rate to be 66 % at 5 years. The

mean time to IH diagnosis was 11 months, indicating a

somewhat later occurrence of the hernias compared to our

study. Suturing of the mesh to the fascial edges as in the

Table 3 SF-36 results for subgroup analyses. Table showing mean values (95 % CI)

Groups n PF RP BP GH VT

IH 23 33.3 (26.1–40.5) 42.2 (36.4–47.0) 47.3 (42.1–52.5) 42.6 (38.5–46.8) 36.4 (33.0–39.7)

No IH 21 34.4 (28.3–40.6) 42.1 (38.2–46.1) 47.4 (42.3–52.6) 41.1 (37.1–45.8) 38.8 (34.7–42.9)

AW symptoms 26 36.0 (30.2–41.7) 42.0 (37.9–46.2) 47.3 (42.2–52.4) 43.4 (39.3–47.5) 37.2 (33.4–41.0)

No AW symptoms 18 32.5 (24.6–40.3) 43.2 (38.4–47.9) 48.3 (43.0–53.7) 41.1 (36.9–45.3) 39.1 (36.2–42.0)

Stoma 14 32.1 (22.8–41.4) 39.4 (33.9–44.8) 47.0 (40.3–53.8) 38.8 (33.3–44.4) 35.2 (29.8–40.6)

No stoma 30 34.9 (29.4–40.2) 43.5 (39.8–47.4) 47.6 (43.1–52.1) 44.0 (40.5–47.5) 39.0 (36.5–41.6)

Major co-morbidity 19 22.9 (15.6–30.1) 36.2 (31.5–40.8) 42.3 (36.4–48.1) 35.5 (30.7–40.3) 32.8 (28.8–36.8)

No/minor co-morbidity 25 42.2 (38.3–46.0) 46.7 (43.6–49.8) 51.3 (47.2–55.3) 47.1 (44.2–50.0) 41.3 (38.7–43.9)

Groups n SF RE MH PCS MCS

IH 23 43.7 (37.5–49.8) 45.7 (41.4–50.0) 38.1 (35.2–41.1) 41.2 (35.0–47.4) 42.1 (37.8–46.4)

No IH 21 43.1 (38.1–48.2) 47.0 (43.9–50.1) 37.6 (33.7–41.6) 41.4 (36.3–46.4) 43.2 (39.7–46.8)

AW symptoms 26 43.6 (38.8–48.4) 46.2 (42.8–49.6) 37.8 (34.3–41.3) 43.2 (38.1–48.3) 41.7 (38.3–45.2)

No AW symptoms 18 45.0 (38.6–51.3) 47.5 (43.2–51.8) 38.6 (35.4–41.8) 40.1 (33.8–46.3) 44.9 (40.5–49.3)

Stoma 14 39.0 (32.0–45.9) 48.2 (43.6–52.8) 38.9 (34.8–42.9) 37.5 (29.9–45.1) 43.2 (37.6–48.9)

No stoma 30 46.1 (41.7–50.6) 45.8 (42.5–49.1) 37.4 (34.3–40.5) 43.6 (39.3–48.0) 42.7 (39.6–45.8)

Major co-morbidity 19 35.9 (29.2–42.5) 43.9 (39.2–48.6) 35.9 (32.2–39.7) 31.6 (25.6–37.4) 41.1 (35.9–46.3)

No/minor co-morbidity 25 49.2 (45.6–52.7) 48.2 (45.2–51.2) 39.4 (36.4–42.5) 48.9 (46.2–51.4) 43.9 (41.0–46.7)

Italics indicate a difference in mean scores of[5 points between compared groups

IH incisional hernia, AW abdominal wall, PF physical function, RP role physical, BP bodily pain, GH general health, VT vitality, SF social

function, RE role emotional, MH mental health, PCS physical component score and MCS mental component score

Table 4 Prevalence of incisional hernias (IH), abdominal wall (AW)

symptoms and stomas in patients with and without major co-

morbidity

Groups Major

co-morbidity

No/minor

co-morbidity

p*

IH 11 12 0.557

No IH 8 13

AW symptoms 10 16 0.542

No AW symptoms 9 9

Stoma 9 5 0.101

No stoma 10 20

* Pearson Chi square
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VAWCM method may lead to earlier IH development, due

to greater injury caused by traction on the fascial edges,

compared to traction applied on the fascia at a distance

from the edges as in the Brandl study. Regardless of the

time for appearance, the IH rate at 5 years seems similar

between the studies. In the prospective study by Fortelny

et al. [11], however, a very low IH rate of 5.9 % (4/68

patients) was reported after 40 months using the same TAC

technique as in the Brandl study. This incidence is lower

than what can be expected after primary closure of midline

incisions, according to a recent systematic review and

meta-analysis by Bosanquet et al. [26]. In their review of

56 papers, the mean IH rate was 12.8 % after a mean

follow-up of almost 2 years. In the report by Fortelny et al.

[11], the follow-up protocol and the modality for IH

diagnosis were not described and it is therefore not possible

to compare the results. In this study, six of ten IHs were

detected by clinical examination and two-thirds of these

patients experienced AW symptoms. This indicates that if

only clinical examination is used for diagnosis, a consid-

erable proportion of hernias in patients with as well as in

patients without AW symptoms will be missed. These

findings underline the importance of being aware of the

diagnostic modality used when comparing different TAC

techniques regarding IH development. Nonetheless, it is

not unlikely that technique-related differences may affect

the risk of future IH development, and this is certainly an

area for further research.

Fifty-nine per cent of patients answering the AW com-

plaints questionnaire reported symptoms 5 years after OA

treatment. Even if complaints numerically were almost

twice as common in patients with an IH compared to those

without, no statistically significant difference was found.

Unfortunately, due to high mortality in an elderly cohort,

the number of patients decreased over time, making sub-

group analyses prone to type II statistical error. In the

systematic review by Bosanquet et al. [26], half of the IHs

was described as symptomatic compared to two-thirds in

the present study. Pain was not the dominating symptom

since a low frequency and short duration of pain and minor

need for analgesics were reported by 14 % of our patients.

During the study, one-third of IHs were repaired which is

similar to the hernia repair rates in the studies reviewed by

Bosanquet et al. Whether an increased rate of hernia repairs

would improve the results and lower the AW symptoms

was outside the scope of this study, but AW symptoms

reported by half of the patients without IH may indicate

that only marginal positive effects on QoL could be

accomplished. It seems that OA treatment as such might

leave some sequelae to the AW, even if the symptoms are

mild.

The cumulative PH incidence was 43 % with all but one

PH diagnosed at the 1yFU. As with IH, the PH

development was detected early in this cohort. The PH rate

does not differ from other reports [27], where no mesh

reinforcement of the stoma site is used, and the PH

development does not seem to be associated with the OA

treatment.

All patients with an enterostomy reported one or more

symptoms related to the stoma. The presence of a PH did not

significantly add to the symptoms. Neither pain, stoma

function, perception of impaired cosmetic appearance and

social limitation due to the stoma, nor problems with appli-

cation of the stoma dressing were related to the presence of a

PH. As for patients reporting AW symptoms, pain was not a

dominating symptom associated with the stoma, since a low

frequency and short duration of pain and minor need for

analgesics were reported by 29 % of the stoma patients. Half

of the stoma patients reported problems with stoma dressing

as well as a decreased physical function due to the stoma.

However, it is noteworthy that a PH did not inflict negatively

on the outcome. In a recent review, Vonk–Klaassen et al.

[28] evaluated the effect of a stoma on QoL after colorectal

cancer surgery, using validated questionnaires for QoL

assessment in stoma patients. A colostomy was shown to

have a negative influence on QoL in all of the 14 included

studies, affecting several different aspects of the lives of the

patients. It is likely that the negative influence of a stoma is of

such a magnitude that the addition of a PH without severe

symptoms has little extra negative impact on the patients’

perception of stoma-related problems.

The study patients reported lower SF-36 scores than the

population mean for the component scores and all of the

subscales, except Bodily Pain. Patients with an IH or AW

symptoms did not score worse compared to patients with-

out. The dominating reason for the lower QoL was the

presence of major co-morbidity. Impaired QoL was

reported by Codner et al. [16] on 27, mostly trauma

patients, where half of the patients had the fascia primarily

closed. In that study, physical and mental component

scores were lower than the population mean after more

than 4 years when assessed with SF-12. Zarzaur et al. [17]

assessed QoL by the use of SF-36 in a cohort of 41 trauma

patients initially left with a planned ventral hernia with a

later AW reconstruction. They found significantly lower

scores compared to the population mean, especially for the

physical subscales, despite the hernia repair. On the other

hand, Cheatham et al. [18] reported on normal SF-36

scores 6 months after discharge from hospital in patients

whose fascia was closed, whereas in patients whose fascia

could not be closed at the initial admission, QoL was lower

at 6 months but normalized at 18 months. It is notable that

half of the IHs had been repaired at 18 months, possibly

contributing to the improved QoL for this group.

In the current study, the SF-36 questionnaire was only

answered at the 5yFU, and a possible positive effect of the

762 Hernia (2016) 20:755–764
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performed hernia repairs can thereby not be evaluated in

this study. Subgroup analyses of the SF-36 results were

done to investigate any factor with negative impact on the

QoL. Unexpectedly, the SF-36 results did not differ

between patients with or without IH or AW symptoms. In

stoma patients, general health, social function and physical

component score were worse than in patients without a

stoma which underlines the negative impact of a stoma on

QoL. The presence of major comorbidities resulted in the

lowest scores, especially for the physical subscales and

physical component score. In lack of a difference in the

number of stomas between patients with and without major

comorbidities, it appears that the presence of major co-

morbidity, in this cohort of elderly patients, is the main but

not sole reason for the lower QoL scores.

Previous studies on long-term follow-up of these chal-

lenging cases are virtually non-existing. The 91 % follow-

up rate at 5 years concerning IH development is a strength

of this study, and so are the use of validated general health

and ventral hernia-specific questionnaires and reporting of

patient-related outcome measures. The main limitation is

the reduced number of patients available for 5-year follow-

up due to the relatively high mortality over time caused by

associated conditions. Another limitation is that only 80 %

of the patients answered the questionnaires. This must be

kept in mind when interpreting the statistical findings,

especially on a subgroup level.

In conclusion, this 5-year follow-up study showed that

approximately half the patients were alive. QoL was lower

than the population mean and was mainly a result of the

presence of major co-morbidity and not of the frequently

developing and predominantly mild symptomatic IHs.

With refinement of TAC techniques, where fascia rein-

forcement at closure might be one option, a major decrease

in IH rates and repairs should be within reach.
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Jeekel J, López-Cano M, Miserez M, Morales-Conde S, Sanders

DL, Simons MP, Śmietański M, Venclauskas L, Berrevoet F,

European Hernia Society (2015) European Hernia Society

guidelines on the closure of abdominal wall incisions. Hernia

19:1–24. doi:10.1007/s10029-014-1342-5

26. Bosanquet DC, Ansell J, Abdelrahman T, Cornish J, Harries R,

Stimpson A, Davies L, Glasbey JCD, Frewer KA, Frewer NC,

Russell D, Russell I, Torkington J (2015) Systematic review and

meta-regression of factors affecting midline incisional hernia

rates: analysis of 14 618 patients. PLoS One 10(9):e0138745.

doi:10.1371/journal.pone.0138745

27. DeAsis FJ, Lapin B, Gitelis ME, Ujiki MB (2015) Current state

of laparoscopic parastomal hernia repair: a meta-analysis. World

J Gastroenterol 28:8670–8677. doi:10.3748/wjg.v21.i28.8670

28. Vonk-Klaassen SM, de Vocht HM, den Ouden MEM, Eddes EH,

Schuurmans MJ (2015) Ostomy-related problems and their

impact on quality of life of colorectal cancer ostomates: a sys-

tematic review. Qual Life Res. doi:10.1007/s11136-015-1050-3

[Epub ahead of print]

764 Hernia (2016) 20:755–764

123

http://dx.doi.org/10.1007/s00268-013-2082-x
http://dx.doi.org/10.1007/s10029-013-1064-0
http://dx.doi.org/10.1016/j.injury.2011.01.013
http://dx.doi.org/10.1097/TA.0b013e31820b5b80
http://dx.doi.org/10.1016/j.jamcollsurg.2008.05.008
http://dx.doi.org/10.1007/s004230000182-
http://dx.doi.org/10.1007/s10029-009-0518-x
http://dx.doi.org/10.1007/s10029-010-0769-6
http://dx.doi.org/10.1007/s10029-010-0769-6
http://dx.doi.org/10.1111/j.1463-1318.2008.01564.x
http://dx.doi.org/10.1007/s00423-012-0932-x
http://dx.doi.org/10.1007/s10029-014-1342-5
http://dx.doi.org/10.1371/journal.pone.0138745
http://dx.doi.org/10.3748/wjg.v21.i28.8670
http://dx.doi.org/10.1007/s11136-015-1050-3

	Quality of life and hernia development 5 years after open abdomen treatment with vacuum-assisted wound closure and mesh-mediated fascial traction
	Abstract
	Purpose
	Methods
	Results
	Conclusions

	Introduction
	Material and method
	Patients
	Definitions
	Incisional and parastomal hernia
	Abdominal wall symptoms
	Stoma-related symptoms
	Major co-morbidity

	Chart review
	Physical examination
	Abdominal wall complaints questionnaire
	Stoma questionnaire
	SF-36
	Ethical and license approvals
	Statistics

	Results
	Mortality and causes of death
	5-year follow-up
	Incisional hernias
	Parastomal hernias
	Abdominal wall complaints questionnaire
	Stoma questionnaire
	SF-36

	Discussion
	References




