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Abstract

Background Duration of convalescence after inguinal
hernia repair is of major socio-economic interest and an
often reported outcome measure. The primary aim was to
perform a critical analysis of duration of convalescence
from work and activity and secondary to identify risk
factors for unexpected prolonged convalescence after
laparoscopic inguinal hernia repair.

Methods A qualitative systematic review was conducted.
PubMed, Embase and the Cochrane database were searched
for trials reporting convalescence after laparoscopic inguinal
hernia repair in the period from January 1990 to January
2016. Furthermore, snowball search was performed in ref-
erence lists of identified articles. Randomized controlled
trials and prospective comparative or non-comparative trials
of high quality were included. Trials with >100 patients,
>18 years of age and manuscripts in English were included.
Scoring systems were used for assessment of quality.
Results The literature search identified 1039 papers.
Thirty-four trials were included in the final review
including 14,273 patients. There was overall a large vari-
ation in duration of convalescence. Trials using non-re-
strictive recommendations of 1-2 days or “as soon as
possible to return to all activities” reported overall a
shorter duration of convalescence compared with trials not
using recommendations for convalescence. Strenuous
physical activity at work, strenuous leisure activity and
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patients with expectations of a prolonged period of con-
valescence may be risk factors for prolonged convales-
cence extending more than a few days after laparoscopic
inguinal hernia repair.

Conclusions Patients should be recommended a duration
of 1-2 days of convalescence after laparoscopic inguinal
hernia repair. Short and non-restrictive recommendations
may reduce duration of convalescence without increasing
risk of pain, complications or recurrence rate.

Keywords Convalescence - Risk factor - TAPP - TEP -
Laparoscopic inguinal hernia repair

Surgical repairs of inguinal hernia are performed frequently,
and patients are often in their working age [1]. Thus, duration
of convalescence afteringuinal herniarepairis of major socio-
economicinterest. Also, duration of convalescence in patients
undergoing inguinal hernia repair is often an outcome in
randomized clinical trials investigating interventions to
improve quality of surgical treatment. Duration of convales-
cence may depend on factors related to the patient, surgical
technique and other factors including analgesic treatment and
sociocultural factors such as sick leave compensation.
Laparoscopic technique compared with open repair [2—6]
may shorten duration of convalescence although the differ-
ence may diminish when using short non-restrictive recom-
mendations [7, 8]. So far no correlation has been found
between non-restrictive physical activity and recurrence rate
after inguinal herniotomy [9]. Often when no recommenda-
tions are given, convalescence may last 2—4 weeks after
laparoscopic inguinal hernia repair [10-12]. Due to the min-
imally invasive nature of laparoscopic inguinal hernia repair
only a few days of convalescence would be expected.
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The primary aim of this review was to analyse and
estimate the duration of convalescence after laparoscopic
inguinal hernia repair and, secondly, to detect important
risk factors for prolonged convalescence after laparoscopic
inguinal hernia repair.

Methods

We defined convalescence as number of postoperative days
before resuming work and normal activities [such as
domestic activities (cooking, etc.), light physical activity
(walking, biking, etc.) and heavy physical activity (run-
ning, etc.)] [13]. Thus, a one-day convalescence was
defined as operation performed for instance Tuesday with
return to normal activities on Wednesday. Convalescence
is often reported as median or mean. To estimate duration
of convalescence reported values of mean and median were
combined as “average”. Thus, medians and means were
added up and a mean was calculated and named “average”.
Based on the reported values of mean and median in the
included trials a “range” was also reported and should not
be confused with range within the different trials.

Given recommendations in the different trials were
divided into three groups: (1) no standardized recommen-
dations given or recommendations not mentioned in the
method section, (2) non-restrictive recommendations on
physical activity defined as 1-2 days of convalescence or
as soon as possible to return to all activities and (3)
restrictive recommendations on physical activity defined as
>2 days of convalescence/restriction of activity.

A literature search in PubMed, Embase and the
Cochrane databases were conducted for relevant studies on
duration of convalescence after laparoscopic inguinal her-
nia repair [transabdominal preperitoneal hernia repair
(TAPP) and/or total extraperitoneal hernia repair (TEP)].
The process of reviewing papers was done as recom-
mended by the Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) guidelines [14].
The literature was searched from January 1990 to January
2016. The PubMed search strategy was constructed by
using the Medical Subject Headings (MeSH) “hernia,
inguinal” combined with “laparoscopy”. The search was
limited by activating the following three filters in PubMed:
Humans, English and Adult 194 years. Embase was
searched using the following terms: “inguinal hernia”
AND “laparoscopy” AND “convalescence”. Limits were
humans and English language. Cochrane database was
searched using the term “inguinal hernia”.

Available articles were assessed for quality and cate-
gorized according to level of evidence (see below). Ran-
domized controlled trials (RCT), high-quality prospective
non-randomized comparative and non-comparative trials
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were included. Results from trials were not included if
study population was less than 100 patients undergoing
laparoscopic repair (TAPP or TEP) or if other surgical
procedures such as cholecystectomy were performed dur-
ing the same procedure. Furthermore, we did not include
trials not reporting duration of convalescence as mean or
median. Letters to the editor, abstracts presented at national
and international meetings and experimental animal mod-
els were also not included. Reference lists of identified
articles were hand searched to find articles not identified in
the electronic search. The following information was
retrieved from the included studies: type of study (RCT,
comparative or non-comparative trials), number of
patients, gender, number of patients employed, surgical
procedure, given recommendations, duration of convales-
cence from work and normal/physical activities (mean or
median) and risk factors prolonging duration of
convalescence.

RCTs and comparative or non-comparative non-ran-
domized trials were assessed for quality by two assessors
and agreement was obtained. An 11-item scoring system
for RCTs was used [15]. The scoring system involved a
stating of aim, control group, statistics, randomization
process, defined study endpoint, unbiased assessment,
description of the intervention and adequate follow-up.
Each RCT was then categorized into three quality groups:
A = high quality, B = moderate quality and C = poor
quality [15]. In addition, comparative or non-comparative
prospective trials were evaluated with MINORS [16]
consisting of 12 items (only eight items for non-compara-
tive trials) about stated aim, inclusion, collection of data,
endpoints, assessment of endpoints, follow-up, loss to
follow-up, study size and control group, time periods,
baseline equivalence and statistical analyses. Each item
was scored 0 (not reported), 1 (inadequately reported) or 2
(adequately reported). Thus, the maximum score was 16
for non-comparative trials and 24 for comparative trials
[16]. In this review the non-comparative trials were cate-
gorized into high quality = score 12-16, moderate to low
quality = 0-11, and the comparative trials into high
quality = score  17-24 and moderate to low
quality = 0-16.

Evidence levels were categorized on the classification
described by Eccles et al. [17] (Ia-IV), where Ia equals
highest evidence level and IV equals lowest evidence level.
An included trial by the present authors [18] was evaluated
by an independent assessor.

In search of evidence meta-analysis was planned to be
conducted in the evaluation of patient- and surgery-related
risk factors for prolonged duration of convalescence from
work. Unfortunately, the sparse volume of high-quality
trials with large cohort size made it not feasible to perform
meta-analysis on risk factors for prolonged convalescence
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from work. Furthermore, only few trials presented data
amenable to meta-analysis and were therefore not per-
formed in this review.

Results

The literature search is shown in Fig. 1. Our database
search identified 1039 possible trials and of these 990 trials
did not meet the inclusion criteria. Furthermore, 15 non-
randomized trials of moderate or low quality were exclu-
ded. Thus, in total 34 trials were included in the review.
The studies included 14,273 patients undergoing laparo-
scopic groin hernia repair. The papers consisted of 34
original articles (23 RCTs and 11 high-quality prospective
trials). The high-quality prospective trials consisted of 10
comparative and 1 non-comparative trials. Trials varied
extensively regarding recommendations of convalescence
ranging from no recommendations/not described, to rec-
ommendations of 1-day convalescence or as soon as pos-
sible to return to normal activities and up to 3-7-day
convalescence with restriction of strenuous activities for a
variable additional amount of time.

Work

Fifteen trials reported duration of convalescence from
work. When patients (n = 2718) were given non-

restrictive recommendations, convalescence from work
was average 10 days (range 5-15 days) after laparoscopic
repair [18-26]. One study recommended 1 day of conva-
lescence to all patients resulting in median 5 days of con-
valescence from work [18]. Trials not using standardized
recommendations (7 = 1078) showed a tendency towards
a longer duration of convalescence from work with average
16 days (range 8-28 days) [27-31]. Only one trial
(n = 103) used restrictive recommendations (3—7 days of
sick leave) and reported mean 6 days duration of conva-
lescence from work [32]. Figure 2 illustrates mean or
median duration of convalescence from work in the dif-
ferent trials.

Normal activities (domestic activities, light physical
activity)

Seven trials reported duration of convalescence from nor-
mal activities (domestic activities, walking, indoor activi-
ties, etc.). The absence from normal activities was average
5 days (range 3-7 days) with non-restrictive recommen-
dations (n = 1278) [1, 18, 22, 26]. Again, duration of
convalescence was prolonged in trials (n = 616) with no
standardized recommendations with average 7 days (range
3-10 days) of convalescence from normal activities [27,
31, 33]. No trials used restrictive recommendations
regarding convalescence from normal activities.

E:ga:ur?‘;:m‘gﬁagngoz tgfy < 1190 records identified || 61 records identified through
. = through PubMed Embase/Cochrane
selection 8
%', 180 non-English papers excluded
§ 1039 records after
duplicates removed (n=32)

2 557 records excluded by title

c because not relevant

3

o 482 records screened

2 354 screened records excluded
retrospective=70
no relevant outcomes =135

- other surgical procedure=16

= N<100 patients=133

=

k=) 128 full-text articles

w assessed for eligility 79 full-text articles excluded
retrospective=10
no relevant outcomes=31
duplicate=7
unprecise convalescence= 29

° other surgical procedure=2

3

2

3]

k= 15 moderate/low quality trials excluded

34 trials included
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Fig. 2 Duration of
convalescence from work in
randomized clinical trials
(RCTs) (vs. open repair),
comparative prospective trials
(CP) and non-comparative
prospective trials (P). Black dot
mean, white dot median. Some
trials reported convalescence
from work for TAPP and TEP
and this is shown with two spots
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Physical activity

Eight trials reported duration of convalescence from
physical activity (sport, running, biking, etc.). An average
of 18 days (range 9-24) was found in trials using non-
restrictive recommendations (n = 800) [21-23, 25], while
trials with no standardized recommendations (n = 728)
had an average of 20 days (range 14-23 days) [27-29].
One trial (n = 103) used restrictive recommendations and
found mean 14 days of convalescence from physical
activity [32].

In two trials convalescence was defined as returning to
both work and physical activity (completely normal
activity). The two trials included 896 patients and duration
of convalescence again showed a tendency towards a
shorter convalescence of average 17 days (range
13-20 days) in trials giving non-restrictive recommenda-
tions [20, 34].

In conclusion, duration of convalescence from work,
normal activity and physical activity may overall be pro-
longed after laparoscopic inguinal hernia repair when not
using short standardized recommendations of 1-2 days or
“as soon as possible to return to all activities”. However,
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even with non-restrictive recommendations convalescence
after hernia repair is surprisingly prolonged with average
10 days (range 5-15 days) from work.

Patient-related risk factors for prolonged
convalescence

Only eight trials including 7356 patients assessed patient-
related risk factors for prolonged convalescence.

Age did not seem to be a risk factor for prolonged
convalescence in a non-comparative trial with patients in
the range of 20-85 years of age (n = 185) [18].

The majority of trials investigating convalescence after
bilateral versus unilateral hernia repair found that bilateral
hernia compared with unilateral repair was not a risk factor
for prolonged convalescence from work [18, 35, 36] or
normal activities (n = 6785) [37, 38]. Only two trials
(n = 604) found that patients with bilateral hernia may be
in risk of prolonged convalescence from work [38] or
normal activities [18]. However, the duration of conva-
lescence from work was only slightly prolonged (unilateral
median 7 days vs. bilateral median 8 days, p = 0.04) [38].
Furthermore, results from one non-randomized trial
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(n = 150) emphasized the need for standardized recom-
mendation in trials investigating duration of convalescence
[39]. The investigators only motivated and encouraged the
patients with bilateral hernia to early resumption of work
and normal activity and found not surprisingly a signifi-
cantly shorter convalescence in patients with bilateral
hernia compared with unilateral hernia [39].

Results from trials exploring convalescence after repair
of recurrent hernia versus primary hernia were in favour of
no difference in duration of convalescence between
recurrent versus primary hernia. Three trials (n = 606, of
these were 164 recurrent hernias) found that recurrent
hernia (vs. primary hernia) was not a risk factor for pro-
longed convalescence from work [18, 40] or normal
activities [18, 41], while one trial (n = 426, of these were
100 recurrent hernias) found recurrent hernia to be a risk
factor for prolonged convalescence from work (mean 11
vs. 15 days, p = 0.03) [35]. However, the latter trial
reports data from a period where laparoscopic repair was
introduced to their department with learning curve, surgical
difficulties and overall a high complication rate [35].

Patients with strenuous physical activity at work (vs.
sedentary) may have prolonged duration of convalescence as
observed in an RCT including 758 patients after laparoscopic
repairs [20]. The authors reported a significant difference in
duration of convalescence between light versus moderate
versus heavy workload. Duration of convalescence from
leisure activity may also be prolonged in patients with
strenuous leisure activities (vs. sedentary) [18].

In conclusion, only few high-quality trials have assessed
patient-related risk factors for prolonged convalescence.
Strenuous physical activity at work and strenuous leisure
activity may be risk factors for prolonged duration of con-
valescence after laparoscopic inguinal hernia repair. How-
ever, these results need to be confirmed in future studies.

Social and cultural factors

The influence of patients’ preoperative expectations on
postoperative convalescence after laparoscopic inguinal
hernia repair was studied in one prospective non-compar-
ative trial (n = 185) [18]. Preoperative expectations of an
extended duration of convalescence from work may be a
risk factor for prolonged convalescence from work [18].
In conclusion, expectations of a prolonged period of
convalescence may be a risk factor for prolonged duration
of convalescence after laparoscopic inguinal hernia repair.

Surgery-related risk factors for prolonged
convalescence

Nine RCTs assessed surgery-related risk factors for con-
valescence. The trials included 1863 patients (Table 1).

The use of lightweight versus heavyweight mesh
showed no difference regarding duration of convalescence
from work in 3 RCTs of primarily ideal quality (Prolene®
mesh versus Vypro®, Vypro II®, Serapren® or Ultrapro®
mesh, n = 682) [42-44] while one RCT of ideal quality
including 180 patients demonstrated a significantly longer
convalescence from work in patients receiving a heavy-
weight mesh (Prolene® mesh) compared with a lightweight
mesh (Vypro 1®) [45]. Weight of the mesh showed con-
flicting results when evaluating convalescence from normal
activities with one RCT of ideal quality finding no differ-
ence between lightweight and heavyweight mesh
(n = 140) [42], and one RCT of low quality reporting a
prolonged duration of convalescence in the heavyweight
group (n = 402) [44].

One RCT compared fixation of mesh with non-fixation
in TEP (n = 104) and found no difference between groups
in duration of convalescence [46]. Fixation of mesh with
tacks/staples versus fibrin sealant was assessed in 2 RCTs
on TAPP (n = 797) [47, 48] and identified a significantly
prolonged duration of convalescence from work [48] or
normal activities in the tacks/staples group compared with
fibrin sealant group [47].

Single-incision laparoscopic surgery (SILS) TEP repair
was compared with multiport TEP repair (n = 100) in a
RCT and found median 7 days duration of convalescence
after SILS TEP compared with 14 days after multiport TEP
(p < 0.001) [49]. There was nothing stated about given
recommendations in this trial.

In summary, data do not permit final conclusions on
surgical risk factors to explain prolonged convalescence
after laparoscopic inguinal hernia repair.

Miscellaneous

Bupivacaine versus saline in the preperitoneal space during
laparoscopic inguinal hernia repair was investigated in a
RCT and found no difference between groups in duration
of convalescence from work or normal activities (n = 100)
[50].

Discussion

In the present analysis we found a large variation in
duration of convalescence with 5-28 days of convales-
cence from work, 3-10 days from normal activities and
9-24 days from physical activities after laparoscopic
inguinal hernia repair. Although trials were not uniform
there was a tendency towards a prolonged duration of
convalescence in the trials giving “no recommendations”
compared with the two groups giving recommendations. In
trials assessing convalescence and not using non-restrictive
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Table 1 Surgery-related risk factors for prolonged convalescence after laparoscopic inguinal hernia repair

Risk factors Conclusions Evidence level
[17]
Heavyweight versus lightweight No effect on duration of convalescence [42—45, 54] Ia
mesh
Fixation versus non-fixation (TEP)  No effect on duration of convalescence [46] Ib

Fixation versus fibrin sealant

Tacks/staples may prolong duration of convalescence compared with fibrin sealant Ib

[47, 48]
SILS TEP versus multiport TEP Multiport may prolong duration of convalescence compared with SILS [49] Ib
Preperitoneal bupivacaine versus No effect on duration of convalescence [50] Ib

saline

Categories of evidence: Ia-Based on evidence from meta-analyses of RCTs. Ib-Based on evidence from at least one RCT. Ila-Based on evidence
from at least one controlled study without randomization. IIb-Based on evidence from at least one other type of quasi-experimental study. III-
Based on evidence from descriptive studies, such as comparative studies, correlation studies, and case-control studies. IV-Based on evidence
from expert committee reports or opinions or clinical experience of respected authorities, or both

Evidence levels are based on the classification described by Eccles et al. [17]

recommendations or using restrictive recommendations of
multiple days or weeks the outcome is not reliable because
this may create an information bias in itself causing pro-
longed convalescence. Using non-restrictive recommen-
dations duration of convalescence from work was average
10 days (range 5-15 days) but in a trial recommending
only 1 day, convalescence from work was median 5 days
[18]. By giving well-defined, standardized, short non-re-
strictive recommendations, duration of convalescence can
be reduced as it has been shown in other trials with dif-
ferent surgical procedures (open inguinal hernia repair,
laparoscopic cholecystectomy and vaginal prolapse surgery
[7, 8, 51, 52]). Furthermore, limiting factors for a short
convalescence may be exposed by patients failing to meet
the recommendations. One important limiting factor of
short convalescence from laparoscopic hernia repair is pain
[18]. Even with the use of non-restrictive recommendations
duration of convalescence after laparoscopic inguinal her-
nia repair seems remarkably elongated, and future trials are
needed on how to further reduce duration of convalescence.
The available studies using non-restrictive recommenda-
tions have not demonstrated adverse outcomes regarding
pain, complications and recurrence rate compared with
studies not using recommendations [52, 53]. One trial
including patient undergoing open inguinal hernia repair
has compared different recommendations (non-restrictive
(n = 1069) vs. restrictive (n = 1306) vs. no specific rec-
ommendations (8297) and found no significant difference
between groups in terms of hernia recurrence [7]. Thus,
non-restrictive recommendations of 1-2 days or “as soon
as possible” should be used in order to shorten convales-
cence as much as possible. However, some patients may
have prolonged convalescence up to 2 weeks or even more
before convalescence is ended.

The strength of this review was that it only included
RCTs and high-quality non-randomized trials. However,
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there are also some limitations. Duration of convalescence
is almost never the primary outcome in trials increasing the
risk of underpowering. Included trials reporting convales-
cence after laparoscopic inguinal hernia repair were highly
heterogeneous regarding given recommendations, reflect-
ing the overall low quality of evidence in the literature. We
chose to group trials recommending 1 day of convales-
cence together with trials recommending ‘“as soon as
possible to return to all activities”. The latter was a rec-
ommendation of short convalescence but not well defined.
This could have affected the results of the “non-restric-
tive” recommendation group. The definition of work and
leisure activities also varied. Furthermore, the outcome
parameter convalescence was assessed prospectively in
some trials, while many trials assessed convalescence ret-
rospectively and therefore may have introduced a risk of
recall bias. Because of the heterogeneous and sparse
studies a meta-analysis was not performed.

In conclusion, it seems reasonable to recommend
1-2 days duration of convalescence after laparoscopic
inguinal hernia repair. Short duration of convalescence
does not increase pain, induce complications or increase
recurrence rate. Future research should identify risk factors
for prolonged convalescence in order to optimize the
postoperative course. Trials assessing convalescence as an
outcome parameter should use well-defined, short and non-
restrictive recommendations of 1-2 days and take risk
factors into consideration to avoid unnecessary bias.
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