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Abstract

Background The safety and effectiveness of expectant management (e.g., watchful waiting or initially managing
non-operatively) for patients with a ventral hernia is unknown. We report our 3-year results of a prospective cohort of
patients with ventral hernias who underwent expectant management.

Methods A hernia clinic at an academic safety-net hospital was used to recruit patients. Any patient undergoing
expectant management with symptoms and high-risk comorbidities, as determined by a surgeon based on institutional
criteria, would be included in the study. Patients unlikely to complete follow-up assessments were excluded from the
study. Patient-reported outcomes were collected by phone and mailed surveys. A modified activities assessment scale
normalized to a 1-100 scale was used to measure results. The rate of operative repair was the primary outcome, while
secondary outcomes include rate of emergency room (ER) visits and both emergent and elective hernia repairs.
Results Among 128 patients initially enrolled, 84 (65.6%) completed the follow-up at a median (interquartile range)
of 34.1 (31, 36.2) months. Overall, 28 (33.3%) patients visited the ER at least once because of their hernia and 31
(36.9%) patients underwent operative management. Seven patients (8.3%) required emergent operative repair. There
was no significant change in quality of life for those managed non-operatively; however, substantial improvements in
quality of life were observed for patients who underwent operative management.

Conclusions Expectant management is an effective strategy for patients with ventral hernias and significant
comorbid medical conditions. Since the short-term risk of needing emergency hernia repair is moderate, there could

be a safe period of time for preoperative optimization and risk-reduction for patients deemed high risk.
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Introduction

Ventral hernias are among the most common surgical
pathology seen by clinicians, and ventral hernia repair is
one of the most common procedures performed by general
surgeons. Once diagnosed, these hernias are either man-
aged through surgical repair or expectant management
(e.g., watchful waiting or initial non-operative manage-
ment). While the outcomes of operative ventral hernia
repair are well reported, there is little evidence regarding
the safety and effectiveness of expectant management.
Patients and clinicians may choose expectant management
for multiple reasons including: history of significant
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medical disease, higher probability of surgical complica-
tions such as surgical site infections, patient choice, or
minimally symptomatic hernias [1-14].

Studies of expectant management of other hernia types
including inguinal hernias [15, 16] and hiatal hernias exist.
However, a limited number of studies focus on expectant
management of patients with ventral hernias. Many
expectant management studies of patients with ventral
hernias have a study design at high risk of bias (e.g.,
substantial loss to follow-up, small sample size, or retro-
spective study design) or have limited follow-up duration
(2 years or less) [17-20]. The data from published retro-
spective studies evaluating crossover to operative man-
agement are inconsistent, and the rate of acute presentation,
visits to the ER, and changes in symptoms for ventral
hernias managed expectantly are not known [21, 22].

The purpose of this study is to report the 3-year out-
comes, both patient-reported and clinical, for patients with
ventral hernias who were initially managed expectantly.

Methods

We enrolled patients undergoing expectant management of
a ventral hernia from 2014-2015 at a hernia clinic in an
academic safety-net hospital that cares for uninsured and
underserved people after institutional review board (IRB)
approval of a prospective study and listing on Clinicaltri-
als.gov (NCT02457364).

Inclusion criterion was any patient being treated with
expectant management of a ventral hernia based on patient
choice or judgment of the surgeon. Typically, surgeons in
this clinic opt for expectant management of patients with
an end-stage high-risk medical comorbidity (metastatic
cancer, advanced cirrhosis), current smokers, a glycosy-
lated hemoglobin (HbA1C) > 8%, or a body mass index
(BMI) > 33 kg/m2 [23, 24]. At our institution, to be eli-
gible for elective hernia repair, patients must lower their
BMI to <33, cease all tobacco products for a minimum of
six weeks, maintain a HbAlc of < 8%, and be considered
medically optimized for elective surgery by the anesthesia
team. If it was improbable a patient would follow-up, such
as if they were planning on moving out of the area, they
were excluded.

Reason(s) for expectant management and comorbidities
were recorded for each patient enrolled as baseline data
along with their demographics including ethnicity, age, and
gender. Comorbidities included BMI, smoking, diabetes
mellitus (DM), chronic obstructive pulmonary disease
(COPD), disease of the prostate, aneurysmal disease,
immunosuppression, ascites, previous surgical site infec-
tion (SSI), as well as number of previous surgeries on their
abdomen. American Society of Anesthesiologists (ASA)

scores, based on comorbidities present during the initial
consult, were assigned to patients by trained abstractors.
A BMI was calculated during the initial visit for each
patient. Daily use of a tobacco product determined smoking
status. DM was defined as use of diabetic medication or a
HbAlc > 6.5%. A history of COPD in the electronic
medical record was used to denote a patient with COPD.
Prostate disease included having a diagnosis of benign
prostatic hypertrophy, prostatitis, or prostate cancer in the
medical record. Patient use of immunosuppressive medi-
cation, immunosuppressive disease (e.g., HIV), or receipt
of chemotherapy within one month was used to define
immunosuppression. Imaging or abdominal examination
was used to determine the presence of ascites. Patient
report or a history of SSI in the electronic medical record
defined prior SSI. Patient report was used to determine the
number of previous surgeries on their abdomen.

Hernia size was determined using computed tomogra-
phy (CT) scan measurements. If they did not have a CT
scan done, measurements were taken using physical
examination. Hernia data obtained included history of
ventral hernia repair, whether or not it was recurrent, hernia
size (area), hernia type (incisional versus primary), and
whether the hernia was located lateral or medial to the
semilunar line [25].

Surveys were administered before consultation with a
surgeon and during all follow-up visits to obtain patient-
reported outcomes. Patients were asked whether or not they
desired surgery, and if they did, they were instructed to list
reasons explaining why they wished to undergo hernia
repair surgery. Patients rated their satisfaction with their
abdomen using a Likert scale of 1-10 with 10 meaning
satisfied and 1 meaning dissatisfied. They also rated their
abdominal pain using a visual analog scale with 10
meaning severe pain and 1 meaning the absence of pain.
Finally, they rated the function of their abdomen using the
mAAS with 100 meaning good function and 1 meaning
poor function [26, 27]. A final score was calculated with
the mAAS normalized to a 1-100 scale (eTable 1). Pre-
vious studies have demonstrated that the minimally clini-
cally important difference (MCID) for a minor change is
seven points and for a major change is 14 points [28].

Three years following initial enrollment, patients were
contacted to obtain information about surgeries to their
abdomen, current ventral hernia status, hernia repair and
whether it was emergent or elective, ER visits due to their
hernia after enrollment, and patient-reported outcomes
described above.

The rate of conversion to hernia repair was the primary
outcome, while secondary outcomes were rates of both
elective and emergency repairs, any changes in patient-
reported outcomes, and the number of ER visits. Crossover
to hernia repair was defined as low risk if <1%/year, but
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high risk if >10%/year. Emergency repair was low risk if
<1%lyear, while 1-5% was considered moderate risk. We
considered >5%/year high risk. These percentages are
based on previous ventral and inguinal hernia non-opera-
tive studies [16, 23, 29, 30]. Outcomes for patients who
crossed over to operative management of their hernia and
those who remained non-operative were analyzed sepa-
rately. Scores for initial and 3-year follow-up were reported
as median (interquartile range), and Wilcoxon matched
pairs signed rank test was used to compare differences.

A subgroup analysis by comorbid patients, hernia type,
and size was completed. Hernia type was either incisional
or primary [25]. Hernia width was used to determine hernia
size and was either small, medium, or large (<4, >4-10, or
>10 cm, respectively) [25]. Comorbid patients were
defined as any patient with comorbid condition that pre-
cluded elective surgery and divided into modifiable (e.g.,
smoking) or not modifiable (e.g., end-stage cirrhosis).
Symptomatic was defined as modified AAS < 80 [28].

Results

In total, 128 patients were enrolled in the study. The most
common reason for expectant management was obesity
which affected 87 patients (68%). Twenty-three patients
(18%) were current smokers. Twenty patients (15.6%)
were expectantly managed because of the presence of other
comorbidities, 12 (9.4%) by their choice, and two (1.6%)
because of surgical complexity. One-hundred patients
(78.1%) wanted hernia repair, which was the majority of
patients. Eighty-nine (69.5%) desired surgery because of
pain from the hernia, 23 (18%) for cosmetic reasons, and
18 (14.1%) for functional limitations. Other less common
reasons included wanting concomitant ostomy reversal (5,
3.9%), fear of incarceration/complications (4, 3.1%),
wanting an enterocutaneous fistula repaired (2, 1.6%),
nausea (2, 1.6%), itching (1, 0.8%), and chronic infection
of their mesh (1, 0.8%).

At three years, 84 patients completed the follow-up
survey, 38 could not be reached, four patients had died, and
two were reached but declined to complete the survey.
None of the four deaths were related to hernia complica-
tions. The causes of mortality were cancer progression (2),
HIV/AIDS complications (1), and advanced cardiac dis-
ease (1). Table 1 includes data on patient comorbidities and
demographics as well as details about their hernias.

There were few differences between patients who were
lost to follow-up and those who responded.

Eighty-four (65.6%) patients were followed up with a
median (interquartile range) of 34.1 (31, 36.2) months.
Overall, 28 (33.3%) patients visited the ER at least once
because of their hernia (due to worsening symptoms with
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and without bowel incarceration, n = 7, 25% vs. n = 21,
75%), and 31 (36.9%) patients underwent operative man-
agement of their hernia. Of those who received surgery, 24
(77.4%) received elective repair, while seven (22.6%)
underwent emergent repair (Table 2). Most patients
undergoing elective repair met the operative requirements
(N =18, e.g., weight loss). Six patients went to another
healthcare system, and two of these were for elective
repair. Median (IQR) length of time to elective surgical
repair was 14.8 months (11.2, 19.0). Outside institutions
performed four of the seven emergent ventral hernia
repairs. Records were not available for the six surgeries
performed at outside institutions. Obstructions caused the
two emergent repairs at our institution. Neither of these
patients were found to have necrotic bowel. Among the 31
patients who underwent surgery, two (6.5%) developed a
surgical site infection, three (9.7%) developed seroma, one
(3.2%) developed wound dehiscence, and four (12.9%)
suffered hernia recurrence.

Seven patients had surgery during the follow-up period
not related to their hernia (i.e., hernia was not repaired).
Eighty of the 84 patients (95.2%) had a physical exami-
nation performed during the follow-up period at a mean
(range) of 48 months (3—65). Forty-nine patients (58.3%)
had another CT scan done in the follow-up period at a
mean (range) of 32 months (5-54). Among patients with
both a baseline CT scan and a follow-up CT scan prior to
surgery (N = 31), the area was 80.9 (107.7) versus 86.3
(116.5), p value 0.094 with a median follow-up of 39 (25)
months. One-fourth (25.8%) of patients experienced an
increase in their hernia defect size.

The operative and non-operative median baseline qual-
ity of life scores, 28.5 (9.3, 56.9) and 34.0 (11.1, 61.5),
respectively, showed no significant difference p = 0.54. No
significant change in quality of life was observed for
patients undergoing non-operative management; however,
patients who converted to operative management had
considerable improvement in their quality of life (Fig. 1;
Table 3). Patients managed operatively had an improve-
ment in both cosmesis and general satisfaction with their
abdomen. The median pain score also decreased in the
operative group.

Patients with incisional ventral hernias were more likely
to undergo elective repair. Only patients with incisional
hernias underwent emergency repair; although this was not
statistically significant, it is clinically significant. There
was no difference in ER visits or surgical repairs when
comparing patients by hernia defect size. This remains true
when comparing symptomatic and oligosymptomatic
individuals. However, symptomatic individuals were more
likely to undergo elective repair (Table 4). More symp-
tomatic individuals had an incisional hernia than a primary
hernia (Table 5).



World J Surg (2020) 44:2572-2579 2575
Table 1 Patient demographics, comorbidities, and hernia data
Characteristic Overall (N = 128) Followed up (N = 84) Incomplete follow-up (N = 44)* p value
Age? 53.7 £ 105 52.7+£99 55.6 + 114 0.134
Gender (male) 56 (43.8%) 34 (40.5%) 22 (50%) 0.302
Ethnicity

Hispanic 76 (59.4%) 54 (64.3%) 22 (50%) 0.203

African-American 36 (28.1%) 23 (27.4%) 13 (29.5%)

White 13 (10.2%) 6 (7.1%) 7 (15.9%)

Asian 3(2.3) 1 (1.2%) 2 (4.5%)
ASA

1 2 (1.6%) 1 (1.2%) 1 (2.3%) 0.558

2 53 (41.4%) 37 (44%) 16 (36.4%)

3 70 (54.7%) 45 (53.6%) 25 (56.8%)

4 3 (2.3%) 1 (1.2%) 2 (4.5%)
BMI* 363+ 7.0 365 +73 359+ 6.5 0.626
Smoker 31 (24.2%) 20 (23.8%) 11 (25%) 0.881
COPD 3 (2.3%) 2 (2.4%) 1 (2.3%) 0.969
DM 28 (21.9%) 18 (21.4%) 10 (22.7%) 0.866
HbA1c® 5.8 (5.5, 6.3) 59 (54,6.2) 5.8 (5.5,6.5) 0.426
Immunosuppression 5 (3.9%) 4 (4.8%) 1 (2.3%) 0.490
Prostate disease 6 (4.7%) 3 (3.6%) 3 (6.8%) 0.409
Aneurysmal disease 2 (1.6%) 0 2 (4.5%) 0.049
Prior surgical site infection 10 (7.8%) 7 (8.3%) 3 (6.8%) 0.762
Ascites 1 (0.8%) 1 (1.2%) 0 0.468
Albumin® 38+ 04 37+04 39+ 04 0.120
Number of prior abdominal surgeries 2 (1, 3) 2(1,3) 2(1,3) 0.525
Hernia type 0.616

Primary 40 (31.3%) 25 (29.8%) 15 (34.1%)

Incisional 88 (68.8%) 59 (70.2%) 29 (65.9%)
Hernia location

Medial 59 (46.1%) 38 (45.2%) 21 (47.7%) 0.918

Umbilical 50 (39.1%) 33 (39.3%) 17 (38.6%)

Lateral 10 (7.8%) 7 (8.3%) 3 (6.8%)

Epigastric 2 (1.6%) 1 (1.2%) 1 (2.3%)

Parastomal 5 (3.9%) 3 (3.6%) 2 (4.5%)

Spigelian 2 (1.6%) 2 (2.4%) 0

Recurrent 22 (17.2%) 14 (16.7%) 8 (18.2%) 0.829

Prior ventral hernia repair 25 (19.5%) 16 (19.0%) 9 (20.5%) 0.849

Prior ventral hernia repair w/ mesh 16 (12.5%) 14 (16.7%) 2 (4.5%) 0.049

Hernia length® 3.6 (1.6, 6.4) 3.7 (1.9, 6.9) 3.3 (1.5,5.6) 0.784

Hernia width® 3.1(1.7,5.2) 3.0 (1.7, 4.8) 3.7 (1.9, 5.6) 0.860

Hernia area® 12.1 (3.2, 32.6) 12 (3.4, 32.6) 20.8 (3.2, 32.9) 0.990

“Includes the four patients who died and two patients who refused participation at follow-up

*Mean =+ standard deviation, "median (interquartile range)

There were five patients with parastomal hernias inclu-
ded in the study; of these three patients completed follow-
up. Of those that completed follow-up, all reported at least

one ER visit due to their hernia. One patient reported
undergoing elective hernia repair, but also reported a
recurrence (Table 6).
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Table 2 Subgroup analysis by patient’s initial BMI

Subgroup Emergency room visits Surgical repair
Overall Elective repair Emergency repair
BMI < 30 (n = 16) 4 (25.0%) 5 (31.3%) 3 (18.8%) 2 (12.5%)
BMI 30-35 (n = 12) 2 (16.7%) 5 (41.7%) 5 (41.7%) 0 (0.0%)
BMI 35-40 (n = 40) 18 (45.0%) 19 (47.5%) 15 (37.5%) 4 (10.0%)
BMI > 40 (n = 16) 4 (25.0%) 2 (12.5%) 1 (6.3%) 1 (6.3%)

Fig. 1 Baseline and follow-up
survey scores for non-operative
patients compared to patients
who converted to operative

management (1 = poor 10

satisfaction, 10 = good

satisfaction, 1 = no pain, 8

10 = severe pain, 1 = poor

function, 100 = excellent 6

function). *Statistically

significant, p < .05 4
2
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Table 3 Number of patients with major/minor improvement or worsening of patient-reported outcomes

Remained non-operative N = 53 Converted to operative N = 31 p value
Improved No change Worse Improved No change Worse
Satisfied with abdomen 15 (28.3%) 20 (37.7%) 18 (34%) 22 (71%) 7 (22.6%) 2 (6.5%) <0.001
Satisfied with how Abdomen looks 17 (32.1%) 22 (41.5%) 14 (26.4%) 23 (74.2%) 5 (16.1%) 2 (6.5%) <0.001
Function (modified AAS) Major* 15 (28.3%) Major Major 0 Major <0.001
14 (26.4%) 10 (18.9%) 19 (61.3%) 6 (19.4%)
Slight* Slight Slight Slight
6 (11.3%) 8 (15.1%) 4 (12.9%) 2 (6.5%)

"Major change > 14 point difference, slight change 7 — < 14 point difference
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Table 4 Subgroup analysis by hernia type and hernia size

Subgroup Emergency room visits Surgical repair
Overall Elective repair Emergency repair

Primary ventral hernia (N = 25) 6 (24%) 3 (12%) 3 (12%) 0
Incisional ventral hernia (N = 59) 22 (37.3%) 28 (47.5%) 22 (37.3%) 6 (10.2%)
p value 0.238 0.002 0.021 0.098
Hernia width

<4 cm (N = 46) 14 (30.4%) 15 (32.6%) 12 (26.1%) 3 (6.5%)
4-10 cm (N = 21) 11 (52.4%) 11 (52.4%) 9 (42.9%) 2 (9.5%)
>10ecm (N=7) 2 (28.6%) 2 (28.6%) 1 (14.3%) 1 (14.3%)
p value 0.201 0.262 0.244 0.752
Symptomatic (n = 74) 26 (35.1%) 30 (40.5%) 24 (32.4%) 5 (6.8%)
Oligosymptomatic (n = 10) 2 (20%) 1 (10%) 0 1 (10%)
p value 0.341 0.060 0.033 0.709

Table 5 Subgroup analysis by hernia type and baseline QoL

Subgroup symptoms and baseline QoL

Emergency room visits

Surgical repair

Overall Elective repair Emergent repair
Symptomatic® (n = 74)
Primary (n = 20) 7 (35.0%) 5 (25.0%) 4 (20.0%) 1 (5.0%)
Incisional (n = 54) 20 (37.0%) 23 (42.6%) 18 (33.3%) 5(9.3%)
Oligosymptomatic® (n = 10)
Primary (n = 5) 0 (0.0%) 1 (20.0%) 1 (20.0%) 0 (0.0%)
Incisional (n = 5) 1 (20.0%) 1 (20.0%) 0 (0.0%) 1 (20.0%)
*Symptomatic: refers to a baseline QoL score of below 80
Oligosymptomatic: refers to a baseline QoL score of 80 or above
Table 6 Parastomal hernias
Subgroup Emergency room visits Surgical repair Recurrence

Overall Elective repair Emergency repair

Parastomal (n = 3) 3 (100%) 1 (33%) 1 (33%) 0 (0%) 1 (33%)

Discussion

The 3-year risk of emergent repair of patients with ventral
hernias initially managed expectantly is moderate (8.3%).
One-third of patients visited the ER at least once because of
their hernia, one-third ended up converting to operative
management, and 7% underwent surgery elsewhere. Most
patients who remained non-operative experienced no

change in their baseline poor abdominal wall quality of
life. It is notable that a greater percentage of patients with
ventral incisional hernias as opposed to primary ventral
hernias underwent elective and emergent surgeries.
Modifiable risk factors including smoking and obesity
were the reason a majority of the patients (64.3%) in this
study were managed expectantly; however, only 21.4% of
these qualified for elective surgery by modifying their
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personal risk factors. A couple of patients who were
managed expectantly in this study sought elective surgery
at another institution. National consensus guidelines for
managing patients who have risk factors that can be
modified should be adopted along with evaluating preop-
erative risk-reduction programs for them [23]. In our evo-
lution of patient selection, we currently practice expectant
management for patients with (la) major modifiable
comorbid conditions (e.g., morbid obesity, current smok-
ing, uncontrolled diabetes), (1b) severe non-modifiable
medical condition (e.g., advanced cirrhosis, advanced car-
diopulmonary disease), or (1c) oligosymptomatic; and (2) a
hernia at low risk of bowel incarceration or strangulation
(non-bowel containing hernia, incarcerated with fat, no
prior hernia-related small bowel obstruction).

Early operative management might increase function
and satisfaction when compared to expectant management
of ventral hernias. Patients who converted to surgical repair
had considerable improvement in functional status and
patient-reported outcomes, while little improvement was
seen in those who remained non-operative. Longer follow-
up of these patients is still necessary to monitor for long-
term complications and hernia recurrence. Furthermore,
there was no statistically significant difference between
operative and non-operative median mAAS baseline qual-
ity of life scores, which may indicate baseline satisfaction
with their abdominal wall is not the main determinate of
surgical intervention. Since the study was not powered to
characterize the relationship between hernia symptoms and
surgical intervention, a clinically significant difference
may not be statistically significant.

Few patients had wound complications and none had
bowel strangulation, so surgical outcomes did not seem to
be affected by postponing surgery. However, another study
showed higher rates of intraoperative perforations, fistulas,
and mortality in the watchful waiting group [21]. Of the
patients who received emergent repair, there was no dif-
ference regarding hernia size, which challenges the belief
that small hernias are more likely to incarcerate. More
study is needed to accurately identify which patients are
more likely to experience incarceration and strangulation
of their ventral hernia and should look at specific types of
ventral hernia. Outcomes of this study mimic those of
inguinal hernias. Our study and those of inguinal hernias
have similar crossover rates to operative repair and provide
the same reasons for doing so [16, 17]. Despite large
similarities, risk of incarceration and emergency surgery is
slightly higher in our study than that conducted for inguinal
hernias. Due to this difference, we believe close follow-up
is warranted for patients with ventral hernias managed
expectantly.

This study has several limitations. Patients were fol-
lowed for a median of 34.1 months during this 3-year
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follow-up study. Longer follow-up is still necessary;
however, a 5-year follow-up study is scheduled. This study
was only powered to look at the effectiveness and safety of
expectant management for ventral hernias, so it did not
compare expectant and early operative management. We
did not perform a randomized controlled trial (Clinicaltri-
als.gov NCT02365194) as we felt elective surgery on high-
risk patients was not ethical if they could modify their risk
factors to have a lower risk of complications. Despite
having a limited power, this study demonstrates patient
satisfaction may be improved with hernia repair. The loss
to follow-up in this study was about one-third, so including
these patients might have shown more emergent and
elective hernia repairs along with more ER visits. The total
percentage of emergent operation remains unknown, but is
in a possible range of 5.5-39.8% versus 8.3% of the 84
included in this follow-up study. A higher rate of emergent
operations could have changed the conclusions of the
study. Most patient surveys were conducted by phone,
which could introduce recall and information bias. The
patient population at our county hospital differs signifi-
cantly from that of other patient populations, so the results
may not be generalizable. Since the majority of patients in
this study were unemployed, under-insured, or uninsured,
there was a high loss to follow-up. Applying the conclu-
sions of this study to different patient populations should
be done with caution. Finally, this study included a variety
of hernias, and the term ventral hernia includes a very
heterogenous group, so simple and complex hernias might
have different results and conclusions about expectant
management are hard to apply to all ventral hernias. A
subgroup analysis by type and size of hernia was done to
show any differences between simple and complex hernias;
however, the study was not powered to draw conclusions
from the subgroups so these results are only hypothesis
generating. Additional studies, in particular large, multi-
center, prospective trials with long-term follow-up, are
warranted as the results may differ by hernia type and other
subgroups.

Conclusions

Expectant management is an effective strategy for patients
with ventral hernias and significant comorbid medical
conditions. There was a moderate (8.3% cumulative risk)
risk at three years of requiring surgery emergently, which
suggests preoperative optimization and risk-reduction
could be an effective strategy for patients deemed high risk
for surgery. Operative repair improved patient-reported
outcomes; however, patient function and satisfaction was
not changed by non-operative management. Expectantly
managing patients with severe comorbidities and a ventral
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hernia could be safe for a short period of time, but it does
not increase their quality of life.
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