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Abstract

Background Ventral hernia repairs are one of the most

common surgeries performed. Symptoms are the most

common motivation for repair. Unfortunately, outcomes of

repair are typically measured in recurrence and infection

rather than patient focused results. We correlated factors

associated with decreased patient satisfaction, chronic pain,

and diminished functional status following laparoscopic

ventral hernia repair (LVHR)

Methods A retrospective study of 201 patients from two

affiliated institutions was performed. Patient satisfaction,

chronic abdominal pain, pain scores, and Activities

Assessment Scale results were obtained in 122 patients.

Results were compared with univariate and multivariate

analysis.

Results Thirty-two (25.4 %) patients were dissatisfied

with their LVHR while 21 (17.2 %) patients had chronic

abdominal pain and 32 (26.2 %) patients had poor func-

tional status following LVHR. Decreased patient satisfac-

tion was associated with perception of poor cosmetic

outcome (OR 17.3), eventration (OR 10.2), and chronic

pain (OR 1.4). Chronic abdominal pain following LVHR

was associated with incisional hernia (OR 9.0), recurrence

(OR 4.3), eventration (OR 6.0), mesh type (OR 1.9), or

ethnicity (OR 0.10). Decreased functional status with

LVHR was associated with mesh type used (OR 3.7),

alcohol abuse (OR 3.4), chronic abdominal pain (OR 1.3),

and age (OR 1.1).

Conclusions One-fourth of patients have poor quality

outcome following LVHR. These outcomes are affected by

perception of cosmesis, eventration, chronic pain, hernia

type, recurrence, mesh type, and patient characteristics/

co-morbidities. Closing central defects and judicious mesh

selection may improve patient satisfaction and function.

Focus on patient-centered outcomes is warranted.

Introduction

Ventral hernia repairs are one of the most common pro-

cedures performed by general surgeons [1]. The main

motivation for hernia repair revolves around symptoms

such as pain, discomfort, and decreased ability to function

normally [2–5]. While risk of incarceration and strangu-

lation is also a concern, the likelihood of these complica-

tions is modest in comparison to physical symptoms [2–5].

For other types of hernias (such as inguinal or hiatal her-

nias), symptoms are the main reason for repair, and patients

with few or no symptoms can consider conservative

treatment or watchful waiting [6].

Despite the fact that quality of life is the main motiva-

tion for hernia repair, surgeons tend to measure success in

terms of clinical outcomes such as surgical site infection,

hernia recurrence, and seroma formation [7–22]. Quality of

life measures, including patient satisfaction, chronic pain,

and functional status, are seldom measured or reported

[23–30]. The purposes of the present study were to evaluate

patient satisfaction, chronic pain, and functional status

following laparoscopic ventral hernia repair and to patient

factors that affect quality of life.
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Methods

The study was a retrospective cohort study of all patients

(consecutive) who underwent a laparoscopic ventral hernia

repair at a two affiliated hospitals from 2000 to 2010. All

patients who completed a successful laparoscopic ventral

hernia repair were included in the study. Institutional

Review Board approval was obtained at both participating

institutions.

LVHR

n =201

Patients with Quality of Life Data

n =122

Patient satisfaction   7
n=91 (74.5%)

No Chronic Abdominal Pain

n =101 (83.5%)

AAS    70

n =90 (73.8%)

Patient satisfaction < 7

n=31 (25.5%)

Chronic Abdominal Pain

n=21 (16.5%)

AAS < 70

n =32 (26.2%)

Fig. 1 Follow-up on 201 patients undergoing laparoscopic ventral

hernia repair

Table 1 Patient satisfaction

Patient

satisfaction

C7 (n = 91)

Patient

satisfaction

\7 (n = 31)

p value

Demographics

Age 56 ± 1.2 58 ± 1.5 0.40

Gender 0.01

M 67 (73.6 %) 29 (93.4 %)

F 24 (26.4 %) 2 (6.5 %)

Ethnicity 0.31

Caucasian 75 (82.4 %) 23 (74.2 %)

Black 16 (17.6 %) 8 (25.8 %)

Co-morbidities

ASA 0.30

4 3 (3.3 %) 0 (0 %)

3 54 (59.3 %) 24 (77.4 %)

2 29 (31.9 %) 6 (19.4 %)

1 5 (5.5 %) 1 (3.2 %)

BMI 33 ± 0.75 32 ± 0.74 0.49

Coronary artery disease 25 (27.5 %) 8 (25.8 %) 1.00

COPD 12 (13.2 %) 5 (16.1 %) 0.77

Prostate disease 13 (14.3 %) 9 (29.0 %) 0.10

Diabetes mellitus 29 (31.9 %) 8 (25.8 %) 0.65

Smoking 27 (29.7 %) 10 (32.3 %) 0.82

Alcohol abuse 12 (13.2 %) 6 (19.4 %) 0.37

Hernia data

Grade 0.94

4 0 (0 %) 0 (0 %)

3 14 (15.4 %) 4 (12.9 %)

2 66 (72.5 %) 23 (74.2 %)

1 11 (12.1 %) 4 (12.9 %)

Hernia width 4.1 ± 0.30 4.8 ± 0.68 0.26

Hernia length 5.9 ± 0.56 6.4 ± 0.94 0.63

Table 1 continued

Patient

satisfaction

C7 (n = 91)

Patient

satisfaction

\7 (n = 31)

p value

Hernia area 25.6 ± 4.2 34.6 ± 9.7 0.33

Secondary hernia 50 (54.9 %) 23 (74.2 %) 0.09

Primary hernia 41 (45.1 %) 8 (25.8 %)

Recurrent hernia 22 (24.2 %) 8 (25.8 %) 1.00

Number prior abdominal

surgeries

1.3 ± 0.13 1.1 ± 0.19 0.58

Operative data

Surgeon (1–7)a 0.15

Mesh type 0.01

Polypropylene 62 (68.1 %) 25 (80.6 %)

Polyester 20 (22.0 %) 0 (0 %)

Polytetrafluoroethylene 9 (9.9 %) 6 (19.4 %)

Permanent sutures 81 (89.0 %) 21 (67.7 %) 0.01

TCCD 29 (31.9 %) 3 (9.7 %) 0.02

Early outcomes (B30 days)

Surgical site infection 7 (7.7 %) 8 (25.8 %) 0.02

Pneumonia 4 (4.4 %) 1 (3.2 %) 1.00

Urinary tract infection 3 (3.3 %) 4 (12.9 %) 0.07

All infections 8 (8.8 %) 12 (38.7 %) 0.004

Ileus 4 (4.4 %) 4 (12.9 %) 0.11

Urinary retention 7 (7.7 %) 6 (19.4 %) 0.09

Seromas 14 (15.4 %) 9 (29.0 %) 0.11

All complications 35 (38.5 %) 20 (64.5 %) 0.02

Length of stay 2.0 ± 0.35 2.8 ± 0.68 0.30

Readmission 0 (0 %) 4 (12.9 %) 0.004

Late outcomes ([30 days)

Recurrence 6 (6.6 %) 12 (38.7 %) 0.0001

Eventration 35 (38.5 %) 27 (87.1 %) 0.0001

Bowel obstruction 2 (2.2 %) 1 (3.2 %) 1.00

Reoperation 4 (4.4 %) 4 (12.9 %) 0.11

Cosmetic satisfaction 8.9 ± 0.19 4.9 ± 0.56 0.0001

Worst pain 1.9 ± 0.28 5.8 ± 0.59 0.0001

Chronic pain 8 (8.8 %) 13 (41.9 %) 0.0001

AAS 77.5 ± 1.2 66.4 ± 1.9 0.0001

Follow-up 24 (6–133) 24 (6–134) 0.30

a Attending surgeon assigned as surgeon 1–7
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Table 2 Chronic pain

No chronic

pain

(n = 101)

Chronic

pain

(n = 21)

p value

Demographics

Age 57 ± 1.1 54 ± 1.9 0.14

Gender 0.39

M 81 (80.2 %) 15 (71.4 %)

F 20 (19.8 %) 6 (28.6 %)

Ethnicity 0.03

Caucasian 82 (81.1 %) 14 (66.7 %)

Black 16 (15.8 %) 7 (33.3 %)

Co-morbidities

ASA 0.82

4 2 (2.0 %) 1 (4.8 %)

3 66 (65.3 %) 12 (57.1 %)

2 28 (27.7 %) 7 (33.3 %)

1 5 (5.0 %) 1 (4.8 %)

BMI 33 ± 0.67 32 ± 1.2 0.68

Coronary artery disease 29 (28.7 %) 4 (19.0 %) 0.42

COPD 16 (15.8 %) 1(4.8 %) 0.30

Prostate disease 19 (18.8 %) 3 (14.3 %) 0.76

Diabetes mellitus 30 (29.7 %) 6 (28.6 %) 1.00

Smoking 29 (28.7 %) 8 (38.1 %) 0.44

Alcohol abuse 14 (13.9 %) 4 (19.0 %) 0.51

Hernia data

Grade 0.42

4 0 (0 %) 0 (0 %)

3 13 (12.9 %) 5 (23.8 %)

2 75 (74.3 %) 14 (66.7 %)

1 13 (12.9 %) 2 (9.5 %)

Hernia width 3.8 ± 0.26 6.2 ± 0.87 0.0009

Hernia length 5.5 ± 0.54 7.8 ± 1.00 0.058

Hernia area 23.4 ± 3.9 46.6 ± 11.9 0.02

Secondary hernia 56 (55.4 %) 17 (81.0 %) 0.048

Primary hernia 45 44.6 %) 4 (19.0 %)

Recurrent hernia 22 (21.8 %) 8 (38.1 %) 0.16

Number prior abdominal

surgeries

1.2 ± 0.12 1.5 ± 0.25 0.29

Operative data

Surgeona 0.28

Mesh type 0.005

Polypropelene 76 (75.2 %) 11 (52.4 %)

Polyester 17 (16.8 %) 3 (14.3 %)

Polytetrafluoroethylene 8 (7.9 %) 7 (33.3 %)

Permanent sutures 88 (87.1 %) 14 (66.7 %) 0.045

TCCD 29 (28.7 %) 3 (14.3 %) 0.43

Early outcomes (B30 days)

Surgical site infection 10 (9.9 %) 5 (23.8 %) 0.13

Pneumonia 5 (5.0 %) 0 (0 %) 0.59

Urinary tract infection 4 (4.0 %) 3 (14.3 %) 0.10

Table 3 Functional status (Activities Assessment Scale; AAS)

AAS C70

(n = 90)

AAS \70

(n = 32)

p value

Demographics

Age 56 ± 1.2 59.9 ± 1.5 0.0495

Gender 0.21

M 68 (75.6 %) 28 (75.6 %)

F 22 (24.4 %) 4 (24.4 %)

Ethnicity 0.31

Caucasian 74 (82.2 %) 23 (81.1 %)

Black 16 (17.8) 9 (16.7 %)

Co-morbidities

ASA 0.043

4 3 (3.3 %) 0 (0 %)

3 51 (56.7 %) 27 (84.4 %)

2 31 (34.4 %) 4 (12.5 %)

1 5 (5.6 %) 1(3.1 %)

BMI 33 ± 0.72 32 ± 1.00 0.39

Coronary artery disease 22 (24.4 %) 11 (34.4 %) 0.35

COPD 9 (10 %) 8 (25 %) 0.07

Prostate disease 31 (34.4) 12 (37.5 %) 0.83

Diabetes mellitus 27 (30 %) 10 (31.3 %) 1.00

Smoking 26 (28.9 %) 11 (34.4 %) 0.66

Alcohol abuse 10 (11.1 %) 8 (25 %) 0.08

Table 2 continued

No chronic

pain

(n = 101)

Chronic

pain

(n = 21)

p value

All infections 14 (13.9 %) 6 (28.6 %) 0.11

Ileus 7 (6.9 %) 1 (4.8 %) 1.00

Urinary retention 10 (9.9 %) 3 (14.3 %) 0.70

Seromas 18 (17.8 %) 5 (23.8 %) 0.54

All complications 44 (43.6 %) 11 (52.4 %) 0.81

Length of stay 2.1 ± 0.34 3.0 ± 0.76 0.28

Readmission 2 (2.0 %) 2 (9.5 %) 0.14

Late outcomes ([30 days)

Recurrence 9 (8.9 %) 8 (38.1 %) 0.002

Eventration 47 (46.5 %) 15 (71.4 %) 0.054

Bowel obstruction 2 (2.0 %) 1 (4.8 %) 0.44

Reoperation 3 (3.0 %) 5 (23.8 %) 0.30

Patient satisfaction 8.4 ± 0.22 5.8 ± 0.73 0.0001

Cosmetic satisfaction 8.4 ± 0.23 5.5 ± 0.82 0.0001

Worst pain 2.1 ± 0.29 6.7 ± 0.59 0.0001

AAS 75.5 ± 1.2 70.9 ± 2.6 0.048

Follow-up 24 (6–133) 24 (8–134) 0.30

a Attending surgeon assigned as surgeon 1–7
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Patient demographics, co-morbidities, hernia data, oper-

ative data, radiographic data, and outcomes were abstracted

from the electronic medical records. The attending surgeon

was recorded as a variable for outcomes and was identified

by number, Surgeon 1 through Surgeon 7. Our primary

outcomes (i.e., patient satisfaction, chronic pain, and func-

tional status) were obtained by clinical follow-up. Starting in

2010, we employed standardized patient follow-up for ven-

tral hernia repairs to assess both standard outcomes and

patient quality of life outcomes. For quality control and

assessment, we contacted patients for clinical follow-up and

examination. Local patients were encouraged to follow-up

clinically for examination and assessment. For those who

were not local or who were reluctant to return for a clinic

visit, a telephone interview was substituted.

Patient satisfaction with the surgery and with cosmetic

results was recorded on a 10-point Likert-type scale

(1 = least satisfied, 10 = most satisfied). Chronic abdomi-

nal pain was a factor reported by the patient based on sub-

jective experience. Postoperative pain scores were recorded

as the level of worst abdominal pain experienced on a

10-point Likert-type scale (1 = least pain, 10 = most pain).

Patient functional status was assessed from a series of 13

questions from the Activities Assessment Scale (AAS),

where scores were converted to a 100-point scale (1 = worst

functional status, 100 = best functional status) [31].

Secondary outcomes evaluated include recurrence, sur-

gical site infection (SSI), seroma, and eventration. Recur-

rence was determined by radiographic data, clinical

examination at follow-up, or reoperation reports. Surgical

site infection was defined by the Centers for Disease

Control and Prevention (CDC) established guidelines for

superficial, deep, and organ/space infections [32]. Seromas

were recorded if the patient had radiographic evidence of a

Table 4 Multivariate analysis of factors associated with decreased

patient satisfaction, chronic pain, and decreased functional status

Odds

ratio

95 %

Confidence

interval

p value

Decreased patient satisfaction

Cosmetic satisfaction 17.3 4.8–62.5 0.0001

Eventration 10.2 2.2–47.1 0.003

Pain (chronic) 1.4 1.2–1.7 0.0005

Chronic pain

Incisional hernia 9.0 2.0–56.0 0.008

Eventration 6.0 1.5–31.9 0.02

Recurrence 4.3 1.1–17.2 0.03

Mesh type (ref: polyester) 1.9 1.59–1.98 0.003

Ethnicity (ref: Caucasian) 0.10 0.02–0.04 0.003

Decreased functional status

Mesh type (ref: polyester) 3.7 1.1–13.6 0.04

Alcohol abuse 3.4 1.0–11.7 0.048

Pain (chronic) 1.3 1.2–1.5 \0.0001

Age 1.1 1.006–1.12 0.04

Table 3 continued

AAS C70

(n = 90)

AAS \70

(n = 32)

p value

Hernia data

Grade 0.48

4 0 (0 %) 0 (0 %)

3 13 (14.4 %) 5 (15.6 %)

2 64 (71.1 %) 25 (78.1 %)

1 13 (14.4 %) 2 (6.3 %)

Hernia width 4.3 ± 0.32 4.3 ± 0.62 0.93

Hernia length 6.1 ± 0.57 5.7 ± 0.88 0.71

Hernia area 28.1 ± 4.6 27.6 ± 8.5 1.00

Secondary hernia 50 (55.6 %) 23 (81.9 %) 0.14

Primary hernia 40 (44.4 %) 9 (28.1 %)

Recurrent hernia 23 (25.6 %) 7 (21.9 %) 0.81

Number prior abdominal

surgeries

1.2 ± 0.12 1.3 ± 0.21 0.52

Operative data

Surgeona 0.23

Mesh type 0.006

Polypropelene 64 (71.1 %) 23 (71.9 %)

Polyester 19 (21.1 %) 1 (3.1 %)

Polytetrafluoroethylene 7 (7.8 %) 8 (25 %)

Permanent sutures 76 (84.4 %) 26 (81.3 %) 0.58

TCCD 26 (28.9 %) 2 (6.3 %) 0.007

Early outcomes (B30 days)

Surgical site infection 9 (10 %) 6 (18.9 %) 0.22

Pneumonia 2 (2.2 %) 3 (9.4 %) 0.11

Urinary tract infection 3 (3.3 %) 4 (12.5 %) 0.08

All infections 12 (13.3 %) 8 (25 %) 0.16

Ileus 5 (5.6 %) 3 (9.4 %) 0.43

Urinary retention 9 (10 %) 4 (12.5 %) 0.74

Seromas 14 (15.6 %) 10 (31.3 %) 0.07

All complications 35 (38.9 %) 20 (62.5 %) 0.02

Length of stay 1.68 ± 0.16 3.72 ± 1.08 0.004

Readmission 3 (3.3 %) 1 (3.1 %) 1.00

Late outcomes ([30 days)

Recurrence 7 (7.8 %) 7 (21.9 %) 0.0493

Eventration 41 (45.6 %) 21 (65.6 %) 0.06

Bowel obstruction 1 (1.1 %) 2 (6.3 %) 0.17

Reoperation 6 (6.7 %) 2 (6.3 %) 1.00

Patient satisfaction 8.7 ± 0.22 5.9 ± 0.53 0.0001

Cosmetic satisfaction 8.1 ± 0.27 7.1 ± 0.59 0.06

Worst pain 2.2 ± 0.30 5.0 ± 0.66 0.0001

Chronic pain 12 (13.3 %) 9 (28.1 %) 0.10

Follow-up 24 (6–132) 24 (6–134) 0.40

a Attending surgeon assigned as surgeon 1–7
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fluid collection or clinical evidence of a seroma, as noted

by physician notes taken during physical examination on

admission or at follow-up. Eventrations were determined if

the patient had a clinical bulge noted at follow-up or on a

computed tomography (CT) scan, which was considered

evidence of mesh protrusion beyond the anterior plane of

the abdominal wall.

Statistical analysis

Patient-centered outcome data were divided accorded to

those patients judged to have good outcomes versus those

judged to have poor outcomes. Poor patient satisfaction

was defined as any score \7 on the 10-point Likert scale.

Chronic pain was rated as a categorical variable. Poor

functional status was defined as any AAS score\70 on the

100-point Likert scale.

Patient characteristics were assessed using a Student’s

t test, the v2 test, or Fisher’s exact test depending on whether

the variables were continuous or categorical. Ordinal vari-

ables such as postoperative pain scores were assessed with

the Mann–Whitney U test. Any p value of 0.05 was con-

sidered to be statistically significant. Univariate logistic

regression models were built to estimate the odds of patient

satisfaction, chronic pain, and functional status when con-

sidering the effect of each variable separately.

Multivariate logistic regression models were built to

assess the effect of a given predictor on the dependent

variable (patient satisfaction, chronic pain, or functional

status) while controlling for other predictors in the

model. To identify the most significant predictors, a

multivariate model was initially created including all

variables with a p value \0.20 from the initial assess-

ment of patient characteristics and was then reduced in a

stepwise manner to identify the best fit according to the

Akaike Information Criterion. Diagnostics of the multi-

variate logistic regression model were assessed, and

validation was performed with a tenfold cross-validation.

All statistical analysis was performed on the statistical

software R [33–35].

Results

Of 201 patients evaluated, 122 patients had quality of life

data on follow-up (Fig. 1). Ninety-one (74.5 %) patients

were satisfied with their LVHR (patient satisfaction

score C 7), 101 (83.5 %) patients had no chronic abdom-

inal pain following their LVHR, and 90 (73.8 %) patients

had good functional status following their LVHR (AAS

score C 70).

Patient satisfaction results are shown in Table 1. On

univariate analysis, female gender, mesh type, permanent

transfascial sutures, and transcutaneous closure of central

defects (TCCD) were associated with improved patient

satisfaction. Patients with SSI, urinary tract infection,

complication, readmission, recurrence, eventration, poor

cosmetic satisfaction, chronic pain, or poor functional

status had decreased overall satisfaction.

Comparative results of patients with and without chronic

pain are shown in Table 2. On univariate analysis, black

ethnicity, increased hernia size, incisional hernias, mesh

type, recurrence, poor patient satisfaction, poor cosmetic

Table 5 Review of the literature

Author Year # Surgery Hernia Satisfied Chronic

pain

QOL Conclusions

Gronnier

et al. [23]

2012 109 Open Incisional n/a 31

(28 %)

n/a Chronic cough predicts chronic pain

Ladurner

et al. [24]

2011 24 Open Incisional n/a n/a SF-36 LW and HW mesh no differences in OVHR

Snyder

et al. [25]

2011 361 Mixed Incisional 319

(88.4 %)

149

(41 %)

SF-36 Recurrences decrease patient-reported

outcomes but surgical technique does not.

Wassenaar

et al. [26]

2010 143 Laparoscopic Incisional n/a VAS SF-36 Mesh fixation method did not affect pain of

QOL

Poelman

et al. [27]

2010 71 Open Incisional 53 (75 %) n/a Karnofsky

scale SF-

36

Onlay ok for QOL

Eriksen

et al. [28]

2009 35 Laparoscopic Ventral n/a 5 (7 %) VAS-gwb

SF-36

Pain affected patient satisfaction and QOL

Uranues

et al. [29]

2008 85 Laparoscopic Recurrent

Incisional

n/a 6

(7.0 %)

GIQLI LVHR improves QOL

Hope et al.

[30]

2007 56 Mixed Ventral n/a n/a SF-36 CCS LVHR [ OVHR

534 World J Surg (2013) 37:530–537
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satisfaction, and decreased functional status were associ-

ated with chronic pain.

Functional status outcomes are shown in Table 3. Older

patients, patients with higher ASA score, mesh type, and

failure to close the central defect (TCCD) were all asso-

ciated with decreased functional status following LVHR.

Patients who had any complication, recurrence, eventra-

tion, decreased satisfaction, or elevated late pain scores

also had poorer function.

On multivariate analysis, low cosmetic satisfaction

scores, eventration, and chronic pain were associated with

decreased patient satisfaction (Table 4). Incisional hernias,

eventration, and hernia recurrence were associated with

chronic pain, along with mesh type used and Caucasian

race (Table 4). Mesh type, alcohol abuse, chronic pain, and

older age were associated with decreased functional status

(Table 4).

Conclusions

In this study, we noted one fourth of patients were dissat-

isfied following their LVHR due to chronic pain and poor

functional status, among other factors. These quality of life

factors are interrelated. Chronic abdominal pain was

associated with decreased patient satisfaction and poor

function. In addition, continued bulging following LVHR

due to eventration or recurrence was associated with

decreased patient satisfaction and chronic pain.

Patient satisfaction with VHR has been reported to range

from 75 to 88.4 % (Table 5) [25, 27]. Our study is con-

sistent with these results. Unlike other studies, however, we

noted that patient satisfaction with VHR is associated with

satisfaction in abdomen appearance following repair, along

with chronic pain. Patient dissatisfaction increased tenfold

due to continued bulging although the repair was suc-

cessful when measured by traditional surgical standards.

Cosmetic factors had the strongest effect on patient

satisfaction.

Surprisingly, factors such as hernia recurrence, SSI, or

complications did not contribute to patient satisfaction on

the multivariate analysis. This may be because many of the

complications were early postoperative events and long-

term recall may have attenuated their effect. Bulging or

eventration had a greater effect on patient satisfaction than

true hernia recurrence.

Prevalence of chronic pain following VHR ranges from

7 to 41 % (Table 5) [23, 25–27, 29]. Prior studies have

associated chronic cough, recurrence, patient satisfaction/

quality of life, and open repair with chronic pain [23, 25,

28, 29]. In our study we noted that incisional hernias were

associated with chronic pain. This is to be expected, as

these hernias tend to be larger and more complicated than

primary hernias, such as umbilical or epigastric hernias.

Consistent with other studies, we noted that recurrence was

related to chronic pain [25]; however, we also found that

eventration was associated with chronic pain. This may be

because larger hernias (i.e., incisional hernias) are more

likely to bulge with LVHR.

Additionally, we noted that mesh type (specifically

polypropylene and polytetrafluoroethylene) was associated

with increased rates of chronic pain. While many studies

have demonstrated that low-density (i.e., misnomer ‘‘light

weight mesh’’) meshes are associated with improved

patient satisfaction in groin hernias [36], other studies have

also suggested that low-density meshes are associated with

increased hernia recurrence, particularly with ventral her-

nias [24]. The effect and role of low-density meshes

remains to be elucidated with ventral hernias, particularly

incisional hernias.

Our analysis suggests that Caucasian patients may have

an increased incidence of chronic pain. This may be due to

the relative homogeneity of our study population. Alter-

natively, without preoperative chronic pain scores, this

ethnic difference may simply be a manifestation of pre-

operative differences.

Few studies have evaluated functional status, instead

focusing on quality of life (Table 5) [24, 25, 27–30]. The

SF-36 questionnaire is the most common method of eval-

uating patient quality of life in VHR studies. In prior

research, recurrence, chronic pain, and laparoscopic repair

improved patient quality of life.

In our study, we opted to focus on functional status with

the Activities Assessment Scale [32]. We noted that

baseline characteristics such as older age and alcohol abuse

were associated with diminished function. Our model also

suggested that chronic pain and mesh type affected patient

function. Many recent studies have suggested that low-

density meshes are associated with improved patient

function [24]. However, similar to chronic pain, low-den-

sity meshes resulted in poorer function in our study, pos-

sibly because of increased bulging or hernia recurrence that

other studies have associated with low-density meshes.

Our study has several limitations. First, its retrospective

nature introduces a number of biases into the results. For

example, while we corrected for surgeon, several other

variables could affect our results: variation in operative

technique, postoperative management, and bedside man-

ner. Second, patient-centered outcomes were only recorded

for 61 % of our cohort overall. Patients who died or

patients who were lost to follow-up may have contributed

to non-responder bias. However, compared to other studies,

we had robust follow-up. Third, without baseline or pre-

operative patient-centered outcomes, it can be difficult to

gauge whether lower quality of life measures were due to

preoperative factors as opposed to operative factors [37].
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While we took into account baseline information, none can

quite capture preoperative poor functional status or pre-

operative chronic pain [37]. Finally, as this study included

patients from a Veteran’s Affairs Medical Center, the

applicability of our results to younger, healthier, or more

female populations should be approached with caution.

In conclusion, our study suggests that patient satisfac-

tion, chronic pain, and functional status are all interrelated.

Patient satisfaction is affected largely by cosmetic out-

comes, though chronic pain does influence perception.

Chronic pain is associated with incisional hernias, recur-

rence, and eventration. Mesh type and ethnicity may also

play a role. Functional status is affected by baseline char-

acteristics such as age and alcohol abuse; however, chronic

pain and mesh type used may affect function as well. While

standard outcomes affect patient-reported outcomes, fac-

tors most important to patients may differ from those most

important to surgeons. In future studies, patient-reported

outcomes should receive equal focus to that on more tra-

ditional outcomes.
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