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Abstract

Purpose Laparoscopy is being increasingly applied to
pediatric inguinal hernia repair. In younger children,
however, open repair remains preferred due to concerns
related to anesthesia and technical challenges. We sought
to assess outcomes after laparoscopic and open inguinal
hernia repair in children less than or equal to 3 years.
Methods A prospective, single-blind, parallel group ran-
domized controlled trial was conducted at three clinical
sites. Children <3 years of age with reducible unilateral or
bilateral inguinal hernias were randomized to laparoscopic
herniorrhaphy (LH) or open herniorrhaphy (OH). The pri-
mary outcome was the number of acetaminophen doses.
Secondary outcomes included operative time, complica-
tions, and parent/caregiver satisfaction scores.

Results Forty-one patients were randomized to unilateral
OH (n = 10), unilateral LH (n = 17), bilateral OH (n = 5)
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and bilateral LH (n = 9). Acetaminophen doses, LOS,
complications, and parent/caregiver scores did not differ
among groups. Laparoscopic unilateral hernia repair
demonstrated shorter operative time, a consistent finding
for overall laparoscopic repair in univariate (p = 0.003)
and multivariate (p = 0.010) analysis. No cases of testic-
ular atrophy were documented at 2 (SD = 2.7) years.
Conclusion Children <3 years of age in our cohort safely
underwent LH with similar pain scores, complications, and
recurrence as OH. Parents and caregivers report high sat-
isfaction with both techniques.

Keywords Pediatric - Inguinal hernia repair -
Laparoscopy - MIS - SEAL - Outcomes

Introduction

Open inguinal hernia repair (OH) remains the standard
approach to pediatric inguinal hernias since its initial
description over 50 years ago [1]. Advantages include a
low rate of recurrence, vas deferens injury and testicular
atrophy (<1%) [2—4]. Pediatric laparoscopic inguinal her-
nia repair (LH) has now become routinely employed in
several pediatric centers. Advantages of LH as reported by
retrospective studies include better cosmesis, shorter length
of stay (LOS), faster recovery, and greater ability to visu-
alize and repair a contralateral hernia [5-21]. Randomized
controlled trials, while limited in the pediatric population,
support these findings, [18, 19, 21] while reporting similar
complication [17-19, 22] and recurrence rates [17-20].
Results differ, however, regarding postoperative pain,
[17, 18, 21] particularly in younger children. As the cord
structures are not manipulated during LH, this approach
may be more advantageous in smaller children, in which
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the risks of testicular injury and trapped testicles following
OH are higher [23-25]. In younger children (<3), however,
open repair remains favored because of concerns related to
anesthetic risks and the technical challenges of LH. The
purpose of this study was to assess post-operative pain,
outcomes and safety of LH compared to OH in children
<3 years of age.

Methods
Study design

We conducted a prospective, single-blind, parallel group
randomized controlled trial comparing postoperative pain
medication requirements, parent/caregiver satisfaction,
safety, and outcomes after OH and LH in children
<3 years. This study was approved by the institutional
review board (IRB) at three clinical sites. Written consent
was obtained from each participant’s parent/guardian prior
to enrollment. Patients were enrolled by clinical investi-
gators at participating sites. The study is registered at
ClinicalTrials.gov (NCT00716768).

Children <3 years of age at the time of scheduled sur-
gery with reducible unilateral or bilateral inguinal hernias
were screened for inclusion in the study. Patients were
excluded if there was the need for a concomitant intra-
abdominal procedure, history of prior inguinal hernia
repair, liver disease or contraindication to acetaminophen,
midazolam, fentanyl or bupivacaine use, or expected pro-
longed hospitalization due to active concurrent illness.
Patients were recruited and enrolled by surgical staff from
the outpatient clinics of three sites. Enrollment began
January 1, 2008 and follow-up concluded on December 31,
2014. Trial design remained consistent throughout the
study period.

A block stratified randomization (BSR) computer
program was used to randomize patients to obtain bal-
anced comparison groups of similar size [26]. The
computer program created block stratified assignments
with a user selected block size. The pseudorandom
number generator is a linear congruential algorithm of
Park and Miller with Bays-Durham shuffling and has a
period of over 2 billion. The total number of open and
laparoscopic repair assignments was equally distributed
in both unilateral and bilateral groups prior to random-
ization. Two series of envelopes were created by a
registered pharmacist prior to study initiation and
labeled “U” (unilateral) or “B” (bilateral), and num-
bered sequentially The BSR program assignments were
then placed into each envelope. Patients were sequen-
tially assigned to a unilateral or bilateral envelope based
on diagnosis.
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Surgical procedure

The operating room was prepared with the required
equipment for both OH and LH prior to patient arrival.
Children received a dose of oral acetaminophen (15 mg/
kg) prior to anesthesia induction. Children >1 year of age
also received one dose of midazolam (0.5 mg/kg, maxi-
mum 15 mg). Patients were induced with sevoflurane or
propofol; maintenance with sevoflurane. After induction
the patient’s assigned envelope was opened, determining
the procedure type to be performed. LH was performed via
subcutaneous endoscopically assisted ligation of the inter-
nal ring (SEAL technique) [27]. Patients found to have
bilateral inguinal hernias underwent bilateral repair. In
patients undergoing unilateral OH, the contralateral side
was visualized by inserting a laparoscope through the
ipsilateral hernia sac. Intra-operative analgesia was pro-
vided with intravenous boluses of fentanyl of 0.5-1 pg/kg
as clinically indicated. At procedure conclusion all patients
received peripheral nerve blockade and wound infiltration
with 0.25% bupivacaine. Patients were at no increased risk
of harm as both open and laparoscopic inguinal hernia
repair and the medications used for pain control are
accepted therapies.

Postoperative care

Families and staff caring for patients were not informed of
which procedure was performed. Operative wound dress-
ings were applied at both open and laparoscopic sites
regardless of procedure performed and remained in place
throughout the hospital stay to ensure integrity of the
blinding process. The Face, Legs, Activity, Cry, Consola-
bility scale (FLACC) was used to record pain scores on an
hourly basis for the first 6 h and then every 6 h thereafter.
Patients were given oral acetaminophen (15 mg/kg) for
FLACC scores >4, with intravenous fentanyl (0.5 mcg/
kg/dose) for persistent/breakthrough pain. Term infants
<48 weeks post-conceptual age, preterm infants
<52 weeks post-conceptual age, or preterm infants
<60 weeks post-conceptual age with comorbidities (e.g.
anemia, cardiopulmonary disease) were admitted for
overnight observation. Patients were discharged when pain
was deemed adequately controlled with  oral
acetaminophen.

Outpatient data recording and caregiver surveys

Written discharge instructions for postoperative care and
acetaminophen dosing were provided. Parents were
instructed to give acetaminophen 15 mg/kg every 4 h as
needed for FLACC scores >4. Parents were asked to record
the number of days before the patient returned to full
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activity. A questionnaire was provided to record satisfac-
tion and cosmetic appearance (“Appendix”).

Outcomes

The primary outcome was the total number of doses of
acetaminophen administered. Secondary short-term out-
comes included operative time, incidence of intra-operative
complications, conversion rate, requirement for re-opera-
tion, wound infection, hydrocele, and length of hospital
stay. Long-term outcomes included hernia recurrence and
testicular atrophy. All data was stored on a password pro-
tected server secured by the study team. Patient follow-up
occurred via routine postoperative outpatient visits, tele-
phone evaluation at a minimum of three and 12 months,
and electronic medical record chart review. Patients lost to
long-term follow-up whose parents/caregivers returned the
post-operative surveys at 7 days were considered to have a
follow-up time of 7 days for statistical analysis.

Statistical analysis

Target sample size was calculated based upon the estimated
mean difference in the number of acetaminophen doses
based upon previously published data [18]. Utilizing the two
sample ¢ test with a two-sided alpha of 0.05 and power of
80%, we calculated the need to recruit 38 children with
unilateral hernias for the open repair group and 38 children
with unilateral hernias for the laparoscopic repair group to
statistically detect a difference of 0.70 doses/group.

The total number of postoperative acetaminophen doses,
fentanyl doses, operative time, length of stay, and days
before full activity were analyzed via a two-sided ¢ test.
Categorical variables were compared using Fisher’s exact
test. Univariate and multivariate models were developed to
determine the association of postoperative acetaminophen
doses and operative time with pre-operative demographics,
risk factors, and procedure specifics. Laterality, procedure
type, gender, race, age, weight, and American Society of
Anesthesiologists (ASA) class were included as indepen-
dent variables. These variables were categorized where
appropriate to fit the model.

A logistic regression model was performed using the
Firth approach with robust variance estimators for binary
outcome variables. For continuous outcome variables,
linear regression with robust estimation was performed
due to influential observations. If the normality assump-
tion was not met by the outcome variable, then log-
transformation was performed. Acetaminophen dosing
was controlled for using the number of fentanyl doses.
This correction was applied because in some cases,
patients received fentanyl in lieu of acetaminophen, thus
the total number of fentanyl doses was included in

univariate and multivariate analyses to control for the
confounding impact of fentanyl dosing on the number of
acetaminophen doses received while inpatient. For sta-
tistical analyses, a p value of <0.05 was considered sig-
nificant. Analyses were performed in Stata 13.0 (Stata
Corporation, College Station. TX, USA).

Results
Study population

One hundred and thirty-six patients were screened for
inclusion in the study. After exclusion criteria were applied
and patient enrollment was stopped, 41 patients were
included for analysis. Twenty-six patients were random-
ized to laparoscopic repair (n = 23 unilateral; n = 3
bilateral) and 15 to open repair (n = 14 unilateral, n = 1
bilateral). Intra-operatively, a patent processus vaginalis
was found in four cases allocated to unilateral OH and in
six cases allocated to unilateral LH, resulting in a postop-
erative group breakdown of unilateral OH (n = 10), uni-
lateral LH (n = 17), bilateral OH (n = 5) and bilateral LH
(n = 9) (Fig. 1). Baseline demographic data is provided in
Table 1. Age, weight, sex, and race were available for all
patients. ASA classification and GA at birth were available
in 36/41 (87.8%) of patients.

Primary outcome

Complete pain medication data was provided by caregivers of
31/41 patients (75.6%). Patients with incomplete pain medi-
cation dosing were excluded from this portion of the analysis.
The total number of postoperative acetaminophen doses did
not differ among groups. Similarly, the number of patients
requiring fentanyl and total fentanyl doses did not differ
between groups (Table 2). Gender, race, age, weight, ASA
class, laterality, type of operation, and number of fentanyl
doses did not affect the number of acetaminophen doses
received in either univariate or multivariate analysis (Table 3).

Secondary outcomes

Operative time was significantly shorter in those who
underwent unilateral LH when compared with OH (27.9
(SD = 15) versus 53.2 (SD = 30.4) min; p = 0.007).
Additionally, operative time was significantly shorter when
laparoscopy was employed in univariate (p = 0.003), and
multivariate analysis (p = 0.010), with 0.4 and 0.5 less
hours required, respectively (Table 4). Length of stay was
not significantly different between groups (Table 2).
Surveys were returned in 31/41 patients (75.6%). Forty
percent of patients whose caregivers did not return the
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Fig. 1 Trial diagram

Table 1 Demographic data
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136 patients with inguinal hernia

assessed for eligibility

95 Excluded
74 Declined to participate

11 Concurrent procedure (CP)

3 Expected prolonged hospitalization (EPH)

3 CP & EPH
1 Prior inguinal hernia repair
1 Misdiagnosis (hydrocele)
2 No staff available to consent
\ 41 Randomized /}
15 Open 26 Laparoscopic
10 Unilateral 17 Unilateral
5 Bilateral 9 Bilateral
0 Converted to open
v v
‘ 0 Lost to follow-up ‘ 0 Lost to follow-up ‘
v v
15 Analyzed 26 Analyzed
0 Excluded from analysis 0 Excluded from analysis
Unilateral Bilateral
Open Laparoscopic Open Laparoscopic
Age, days (mean (SD)) 199.8 (139.74) 376.29 (225.15) 93.2 (66.66) 288.67 (335.56)
Weight, kg (mean (SD)) 7.37 (2.77) 8.44 (3.02) 4.43 (1.80) 6.37 (3.98)
<5 kg 1 3 2 4
5-10 kg 4 3 2 3
>10 kg 2 6 0 1
Sex
Male 9 13 3 6
Female 1 4 2 3
Race
White 5 8 3 2
Black or AA 3 9 2 5
Hispanic 1 0 0 0
Other 1 0 0 2
ASA classification
1 4 7 4 1
2 4 6 1 4
3 0 2 0 2
4 0 0 0 1
Gestational age, birth*
Full-term 3 2 0 4
Early term 3 2 0 1
Premature 2 5 4

? Full-term: 39+ weeks, early term: 37-39 weeks, premature: <37 weeks
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Table 2 Unadjusted outcomes
Unilateral Bilateral
Open Laparoscopic p Open Laparoscopic )4
Pain medications
Acetaminophen doses® 9 (9.68) 5.3 (2.93) 0.23 4.75 (1.71) 9.63 (7.3) 0.23
Fentanyl required” 57.14% 50% >0.99 50% 75% 0.55
Fentanyl doses® 0.86 (1.07) 0.75 (0.87) 0.81 0.5 (0.58) 0.75 (0.46) 0.43
Clinical characteristics
Operative time (h)* 53.2 (30.4) 27.9 (15) 0.007 50.4 (19) 38 (19.9) 0.28
Length of stay (days)* 0.3 (0.48) 0.29 (0.47) 0.97 0.8 (0.45) 1(1.32) 0.75
Post-operative complications” 0% 5.88% >0.99 20% 11.11% >0.99
Survey results
Days before full activity® 3.25 (3.28) 2.54 (1.39) 0.48 4.33 (1.15) 3.71 (1.5) 0.54
Satisfaction with recovery time* 4.63 (0.52) 4.79 (0.58) 0.52 5(0) 4.56 (0.73) 0.26
Satisfaction with wound appearanceCl 4.44 (0.82) 4.86 (0.36) 0.11 5(0) 4.89 (0.33) 0.53
Italic value indicates p-value <0.05 which was considered statistically significant (see “Methods™)
* T test
® Fisher’s exact test
¢ Continuous variable
4 Leikert scoring
:caelt);?n?n(?[/)[}?igvc?(r)lsitse analysis: Univariate Multivariate
Coef. (95% CI) P Coef. (95% CI) p
Gender
Male Ref. Ref.
Female —2.494 (—6.177, 1.188) 0.18 0.909 (—4.821, 6.640) 0.74
Race
White Ref. Ref.
Non-white 1.925 (—1.036, 4.887) 0.19 2.794 (—2.578, 8.166) 0.29
Age
<1 year Ref. Ref.
>1 year 0.628 (—2.648, 3.904) 0.7 0.860 (—5.698, 7.419) 0.79
Weight
<5 Ref. Ref.
5-10 1.949 (—1.727, 5.626) 0.29 3.458 (—1.608, 8.524) 0.17
>10 1.917 (—2.028, 5.863) 0.33 4.882 (—2.923, 12.688) 0.21
ASA class
1 Ref. Ref.
2 0.773 (—2.360, 3.906) 0.62 —1.094 (—7.126, 4.937) 0.71
3 2.861 (—1.706, 7.427) 0.21 5.409 (—1.366, 12.185) 0.11
4 —5.064 (—13.353, 3.224) 0.22 —1.498 (—11.792, 8.797) 0.76
Laterality
Unilateral Ref. Ref.
Bilateral 1.571 (—1.869, 5.011) 0.36 1.101 (—2.149, 4.351) 0.49
Operation
Open Ref. Ref.
Laparoscopic 0.849 (—2.505, 4.204) 0.61 —1.457 (—5.818, 2.904) 0.49
Fentanyl doses —0.190 (—2.279, 1.898) 0.85 —0.483 (—3.094, 2.128) 0.7
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I;;laiiée rtr;rlii;l\zir)late analysis: Univariate Multivariate
Coef. P Coef. )4

Gender

Male Ref. Ref.

Female —0.027 (—0.298, 0.245) 0.84 0.032 (—0.453, 0.517) 0.89
Race

White Ref. Ref.

Non-white 0.024 (—0.210, 0.258) 0.84 0.162 (—0.207, 0.532) 0.37
Age

<1 year Ref. Ref.

>1 year —0.035 (—0.275, 0.205) 0.77 —0.065 (—0.439, 0.309) 0.72
Weight

<5 Ref. Ref.

5-10 —0.053 (—0.197, 0.091) 0.46 0.175 (—0.286, 0.637) 0.44

>10 —0.191 (—0.343, —0.039) 0.02 0.320 (—0.232, 0.871) 0.24
ASA class

1 Ref. Ref.

2 0.017 (—0.267, 0.301) 0.91 —0.061 (—0.465, 0.343) 0.76

3 —0.045 (—0.487, 0.396) 0.84 0.136 (—0.511, 0.782) 0.67

4 —0.128 (—0.942, 0.687) 0.75 0.096 (—0.903, 1.094) 0.85
Laterality

Unilateral Ref. Ref.

Bilateral 0.157 (—0.082, 0.396) 0.19 0.115 (—0.220, 0.450) 0.49
Operation

Open Ref. Ref.

Laparoscopic —0.368 (—0.602, —0.135) 0.003 —0.446 (—0.775, —0.117) 0.010

Italic value indicates p-value <0.05 which was considered statistically significant (see “Methods”)

survey were contacted via telephone for over-the-phone
survey completion, resulting in a 35/41 (85.4%) overall
completion rate. Days to return to full activity were similar
among groups (Table 2). Parents expressed high satisfac-
tion with both types of hernia repair, with most reporting
scores of 4 or 5, and no ratings of 1 or 2. These findings
were not different between groups (Table 2).

There were no intraoperative complications and three
postoperative complications (7.3%). One unilateral LH
patient had minor bleeding at the incision site, one bilateral
OH developed a wound infection requiring oral antibiotics,
and one bilateral LH had a recurrence with incarceration,
requiring urgent OH.

Follow-up

Three patients were lost to follow-up. These patients were
excluded from both postoperative pain medication analyses
and parent/caregiver satisfaction survey results, but were
included in intraoperative analyses. Sixteen families were
reached via telephone for long-term follow-up, resulting in
a mean follow-up time of 2 (SD = 2.7) years.
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Discussion

This study represents the first blinded, randomized controlled
trial comparing OH and LH of unilateral and bilateral inguinal
hernias in children <3 years of age. In this study, we found a
significantly shorter operative time among patients undergo-
ing unilateral LH, with similar postoperative acetaminophen
doses required, postoperative LOS, incidence of postoperative
complications, and parent and/or caregiver satisfaction scores
regarding recovery and wound appearance.

We found no significant difference in the number of
postoperative acetaminophen doses received among chil-
dren undergoing open and laparoscopic repair of both uni-
lateral and bilateral inguinal hernias utilizing the FLACC
pain assessment tool. These findings persisted in both uni-
variate and multivariate analysis when adjusting for the
number of fentanyl doses received. These results are similar
to those seen in prior prospective, retrospective, and RCT
studies [8, 11, 18, 21, 28]. Although Koivusalo et al. found
that patients undergoing unilateral IH repair required more
rescue analgesia (p < 0.05), the authors noted similar intra-
operative fentanyl doses, discharge pain scores and
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outpatient ibuprofen doses among groups [17]. These results
suggest that LH confers no increased pain or discomfort.

Wound appearance and time to return to full activity
represent additional parent and/or caregiver concerns.
Comparative studies and RCTs note higher wound
appearance scores and a lower incidence of “ugly scar(s)”
after LH [8, 11, 18, 19, 21]. Time for return to normal
activity varies within the literature [17, 18]. We report a
similar number of days to full activity after unilateral open
and laparoscopic repair at 3.3 and 2.5 days, respectively,
and bilateral open and laparoscopic repair at 4.3 and
3.7 days. These results and those of the literature support
equivalent or greater wound cosmesis and similar days
until return to full activity after laparoscopic repair.

In this study, unilateral LH resulted in shorter operative
times than unilateral OH, a consistent finding for overall
laparoscopic repair in univariate (p = 0.003) and multi-
variate (p = 0.010) analysis. These results are similar to
those reported by other investigators, in which mean
operative times range from 8.7 to 58.66 min for unilateral
LH and 12-57.08 min for bilateral LH
[8, 13, 17-19, 21, 29-31]. Randomized controlled trials
differ, with early reports noting similar [18] or even
increased operative time with laparoscopic repair, [17]
while more recent studies report equivalent or shorter
operative times [19, 21, 31]. These results suggest that
laparoscopy itself is not the sole determinant of shorter
operative time, but more likely the specific technique of
repair and surgeon experience with the particular approach.

During the early experience with pediatric LH, recur-
rence was a significant concern. Recurrence rates after OH
repair typically range from O to 5% [8, 13, 19, 32]. LH
must offer a similarly low recurrence rate as OH prior to
consideration as an equivalent treatment modality. Studies
focusing on LH report recurrence rates of 0-4.4%,
[17, 18, 21, 29, 33, 34] while those directly comparing
recurrence among patients undergoing OH and LH report
similar rates between groups [17, 18, 21]. In this study, we
report a 0% recurrence rate in the OH group and a 3.8%
recurrence rate in the LH group with a mean follow-up of
2 years. It is important that published recurrence rates be
considered in the context of length of time for follow-up, as
historically only 50% recur within 6 months, with 76%
recurring in 2 years and 96% within 5 years [35, 36].

Complications after LH are relatively infrequent, with
descriptive studies reporting rates from 0 to 6.4%
[7, 14, 16, 24, 28-31, 33, 37, 38]. The most common compli-
cations are related to hydrocele development,
[16, 30, 31, 34, 39, 40] high testes, [24] wound infection,
[16, 40] stitch sinus or granuloma, [16, 40] and, rarely, testic-
ular atrophy [39] or retroperitoneal hematoma [40]. Prospec-
tive and retrospective studies report complication rates of
0.6-8.8% after OH and 0-3.9% after LH, with no differences

reported among groups [8, 10, 11, 13]. RCTs support these
results, reporting low overall complication rates, and the
majority reporting no difference among groups [17-19, 21]. In
this study, we note a complication rate of 6.67% after OH and
7.7% after LH, with a major complication rate of 0 and 3.8%,
respectively. Importantly, all complications occurred during
the first year of the study, with no complications, neither major
nor minor, seen during subsequent years.

This studay has several limitations, foremost being
the small sample size, which may not have allowed adequate
power to demonstrate all potential differences or capture rare
complications. Patient enrollment was halted due to a com-
bination of low enrollment rates, likely due to inclusion
criteria and institutional case mix. Interim analysis at that
time suggested non-inferiority of laparoscopic repair to open
repair. Importantly, in this study, the operative time associ-
ated with open repair was longer than reported in prior
studies, most likely due to the use of transinguinal laparo-
scopy and because this study was conducted at teaching
institutions, which may have contributed to our finding that
operative time was shorter for laparoscopic repair. Addi-
tionally, the small sample size in this study may not provide
enough power to detect differences in the rate of post-oper-
ative complications, which are infrequent events after
pediatric inguinal hernia repair. Nonetheless, our overall
findings support similar results after laparoscopic and open
inguinal hernia repair, a finding not previously reported in
this age group. Additionally, although the randomization
process is designed to control for potential confounders, the
operative surgeon was not randomized, thus creating
potential bias as surgeon experience likely has an impact on
many aspects of LH including operative time and recurrence
rates. Additionally, the decision to administer acet-
aminophen is affected by prior fentanyl dosing. Although the
number of fentanyl doses was controlled for in univariate and
multivariate analysis, we cannot know the full impact of
fentanyl dosing on subsequent FLACC scoring and acet-
aminophen dosing decisions on a per patient basis, as each
individual’s response to opiate administration may vary.

Conclusion

This randomized controlled trial compared OH and LH of
unilateral and bilateral inguinal hernias in children <3 years
of age. Our study found that LH demonstrated poten-
tially shorter operative times than OH, with similar pain
mediation requirements, length of stay, and incidence of
postoperative complications between groups. Parents/care-
givers report similar days until return to full activity, satis-
faction with recovery time, and satisfaction with wound
appearance. OH and LH thus both appear to be equally safe
and effective.
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Appendix

Dear Parent:

Thank you very much for agreeing to participate in the Inguinal Hernia study! Your time and effort will
advance our understanding of the surgical treatment of hernias in children.

Your child may require pain medication after the surgery. As we have already discussed with you, we
would like you to only use acetaminophen (TylenolX ) drops after surgery.

Please use the following sheet as a guide to determine if your child needs acetaminophen, and to keep
track of the number of doses given.

If you need to give acetaminophen, the dose for your child is cc ( milligrams) every 4 hours
(Infant’s Tylenol or Children’s Tylenol, with a concentration of 160 mg/5 mL).

Pain Control questionnaire

FLACC Scale (give a dose of acetaminophen for score greater than 4)

0 1 2
Face No particular Occasional grimace or frown, Frequent to constant
expression or smile withdrawn, disinterested quivering chin, clenched
jaw
Legs Normal position or Uneasy, restless, tense Kicking, or legs drawn up
relaxed
Activity Lying quietly, normal  Squirming, shifting back and Arched, rigid or jerking
position, moves easily ~forth, tense
Cry No cry (awake or Moans or whimpers; occasional Crying steadily, screams
asleep) complaint or sobs, frequent
complaints
Consolability Content, relaxed Reassured by occasional Difficult to console or

touching, hugging or being talked comfort
to, distractible

@ Springer



Pediatr Surg Int (2017) 33:367-376

375

Number of doses of Tylenol given:

Day 1 Day 2 Day 3

Day 4

Day 5 Day 6 Day 7

Number of days before child return to full activity:

Quality Control Questionnaire

This questionnaire will serve to provide us with valuable feedback on the quality of care that we are
providing. Please fill this out the night before your child’s follow-up visit. Once again, thank you very
much for participating in the Inguinal Hernia study.

Satisfaction with the recovery time: (1 = Not satisfied, 3 = Adequate, 5 = Very Satisfied)

1 2 3

4

5

Satisfaction with wound appearance: (1 = Not satisfied, 3 = Adequate, 5 = Very Satisfied)

1 2 3

4

5

If given the choice, would you do the surgery the same way that it was done?

Yes No

Comments:
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