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Abstract

Background—The purpose of this study was to compare postoperative outcomes of pediatric
patients with complicated appendicitis managed with or without a peripherally inserted central
catheter (PICC).

Methods—~Patients <18 years old in the Pediatric Health Information System database with
complicated appendicitis that underwent appendectomy during their index admission in 2000—
2012 were grouped by whether they had a PICC placed using relevant procedure and billing
codes. Rates of subsequent encounters within 30 days of discharge along with associated
diagnoses and procedures were determined. A propensity score matched (PSM) analysis was
performed to account for differences in baseline exposures and severity of illness.

Results—We included 33,482 patients with complicated appendicitis, of whom 6,620 (19.8%)
received a PICC and 26,862 (80.2%) did not. The PICC group had a longer post-operative length
of stay (median 7 vs. 5 days, p<0.001), and were more likely to undergo intra-abdominal abscess
drainage during the index admission (14.4% vs. 2.1%, p<0.001), and have a re-encounter (17.5%
vs. 11.4%, p<0.001) within 30 days of discharge. However, in the PSM cohort (n=4,428 in each
group), outcomes did not differ between treatment groups, although the PICC group did have
increased odds for development of other post-operative complications (odds ratio=3.95, 95%
confidence interval: 1.45, 10.71).
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Conclusions—After accounting for differences in severity of illness by propensity score
matching, patients managed with PICCs had a similar risk for nearly all post-operative
complications, including re-encounters. Post-operative management of pediatric complicated
appendicitis with a PICC is not clearly associated with improved outcomes.

Introduction

Methods

Approximately 30% of children diagnosed with acute appendicitis will be identified as
having complicated appendicitis.(1) A standard component of the management of this
disease is broad-spectrum antibiotic therapy.(2, 3) Recommendations for the management of
complicated appendicitis in children published in the 1980s called for a 10-day inpatient
course of parenteral triple-antibiotics.(4) Since then studies have demonstrated the safety
and efficacy of using shorter time courses of antibiotics, single-agent regimens, and
completing intravenous (1V) antibiotics at home using a peripherally inserted central
catheter (PICC) compared to continued hospitalization.(5-8) Furthermore, there is now
evidence that an oral (PO) antibiotic regimen is equivalent to IV administration with respect
to disease-related complications, such as intra-abdominal abscesses and wound infections,
while reducing overall costs.(9-12)

PICCs do have some potential advantages in hospitalized children including providing stable
intravenous access which decreases the number peripheral 1V insertions throughout the
hospital course and allows for blood sample collection without phlebotomy. In addition,
PICCs can be used to administer parenteral nutrition to patients who have prolonged post-
operative ileus. Despite these potential in-hospital benefits, PICCS are associated with
increased costs and health care utilization and several PICC related complications including
thrombosis, line fractures, and both superficial and bloodstream infections.(13, 14) These
complications occur more commonly in patients receiving more frequent doses of
medications and those who have the line in place for shorter periods of time.(14)

With studies demonstrating equivalence between prolonged home IV antibiotics with a
PICC to oral antibiotics in patients with complicated appendicitis, PICC associated risks
may outweigh their potential benefits in terms of improving post-operative outcomes. The
objective of this study was to compare postoperative outcomes of a multi-institutional cohort
of pediatric patients with complicated appendicitis managed with or without a PICC.

Cohort and Treatment Group ldentification

This multi-institutional cohort study utilized the Pediatric Health Information System
(PHIS), an administrative database managed by the Children’s Hospital Association (CHA).
The database contains inpatient and emergency department data including demographic and
payer information, International Classification of Diseases, Ninth Revision, Clinical
Moadification (ICD-9-CM) diagnosis codes, and date-stamped procedure and billing codes
from 44 free-standing children’s hospitals. Encrypted medical record numbers allow for
longitudinal tracking of data at the same institution that spans multiple encounters.
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The complicated appendicitis cohort was defined by adopting previously published criteria.
(15) Figure 1 displays the cohort development algorithm. Briefly, the complicated
appendicitis cohort was developed by including all patients less than or equal to 18 years of
age with a diagnosis code for acute appendicitis (ICD-9-CM diagnosis codes 540.0, 540.1,
and 540.9). Patients initially managed non-operatively were excluded by requiring that
patients also have a relevant procedure code for appendectomy (ICD-9-CM procedure codes
47.01, 47.09, 54.11, and 54.21) during the same admission. Additionally during the index
admission, the postoperative length of stay (LOS) had to be at least 3 days and patients had
to receive at least 4 days of 1V antibiotics.

Treatment group assignment was based on a combination of billing charges, procedure
codes, and if the patient was in an intensive care unit (ICU) during their index admission. In
order to distinguish a PICC from a standard central venous catheter (CVC), patients who had
an ICU stay were required to have both the ICD-9-CM procedure code (38.93) and a billing
charge for a PICC, while those who were never in the ICU could have either the procedure
code or a billing charge. This strategy was used to minimize inclusion of patients with
CVCs. The patients meeting these criteria comprised the “PICC” treatment group, while all
others were in the “No PICC” group. PICC placement was assumed to be a surrogate for
eventual discharge with at-home IV antibiotic treatment. In order to minimize the inclusion
of patents who had their PICC removed prior to discharge, we excluded all patients in the
PICC group that received any post-operative doses of oral antibiotics as this would be
associated with a higher likelihood of having the PICC removed and being discharged with
oral antibiotic therapy.

Data Elements and Statistical Analysis

Baseline characteristics examined included demographics and clinical characteristics of the
first admission for appendicitis. The primary outcome of this study was the rate of
subsequent encounters (emergency department or inpatient) within 30 days of discharge
from the index admission. Additional outcomes and procedures examined during the re-
encounter included superficial or intra-abdominal abscess, surgical site infection (SSI),
venous thrombosis (VT), pulmonary embolism (PE), vascular access complications,
gastrointestinal (GI) complications, complicated wound closures, and repeat operations.
Intra-abdominal abscesses were evaluated through a combination of billing charges for
abdominal imaging studies, IV antibiotics, and associated ICD-9-CM procedure codes. An
abscess/phlegmon was considered present if an imaging study was performed with IV
antibiotic administration alone or with a related procedure, while concern for abscess/
phlegmon referred to an abdominal imaging study being performed within 30 days of
discharge without antibiotics or a related procedure.

Comparisons between the treatment groups were analyzed with the Wilcoxon Rank Sum test
for continuous variables and the Pearson chi square or Fisher’s Exact test for categorical
variables. A propensity score matched (PSM) analysis was performed in order to compare
patients in each treatment group with similar characteristics, including several severity of
illness factors. Variables from the initial admission that were significantly different between
the groups (p<0.05) included in the propensity score matching were: age, gender and race;
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post-operative LOS; the hospital-specific proportion of patients in the study cohort with a
PICC; use of parenteral nutrition, mechanical ventilation, vasopressors, or transfusions;
intra-abdominal abscess drainage procedures; and complications that occurred during the
index admission including VT, PE, PICC complications, and post-operative infectious or
gastrointestinal complications. Patients with and without a PICC were matched on the logit
of their propensity score using 1:1 nearest neighbor matching within calipers of width equal
to 0.25 times the standard deviation of the logit of the propensity score.(16) Propensity score
matching was performed using the “gmatch” macro.(17) Patients without a match were
excluded from further analyses to lessen the risk of bias to due non-exchangeability of
patients between treatment groups. Balance between the PSM treatment groups in all factors
included in the propensity score matching was observed by ensuring the standardized
differences were less than or equal to 0.10. Odds ratios (OR) and 95% confidence intervals
(CI) were estimated from logistic regression mixed effects models for the overall and PSM
cohorts. These models included random intercepts for hospitals in order to adjust for
variability in management between institutions.

All analyses were repeated on a subset of patients with a ICD-9-CM diagnosis code for
acute appendicitis with generalized peritonitis (540.0) or with peritoneal abscess (540.1)
only (excluded acute appendicitis without mention of peritonitis; 540.9). This sub-analysis
was done to reduce potential variability in severity of illness between treatment groups
based on diagnosis code because those with more severe illness may be more likely to have
a PICC. All analyses were performed with SAS 9.3 (Carey, NC) and a p<0.05 was
considered statistically significant.

Overall Cohort

At the 39 included PHIS hospitals, 96,469 patients had one of the three ICD-9-CM codes for
appendicitis, 87,128 (90.3%) also had a procedure code for appendectomy during the same
admission, and 34,526 (35.8%) met criteria for complicated appendicitis (Figure 1). Of the
patients with complicated disease, 7,664 patients had a PICC placed during the index
admission but 1,044 were excluded because they received oral (PO) antibiotics post-
operatively. The final cohort included 33,482 patients of which 6,620 (19.8%) had a PICC
placed during the index admission and 26,862 (80.2%) did not.

Overall, there were significant differences between the groups for all baseline characteristics
and factors associated with the index admission with the exception of gender (Table 1).
Patients in the PICC group had a longer post-operative and total hospital LOS, were more
likely to have a complex or chronic medical problem, received mechanical ventilation, TPN,
vasopressors, or transfusions, or to have been in an ICU during the index admission (Table
1). Patients in the PICC group also experienced more post-operative complications during
the index admission, including undergoing intra-abdominal abscess drainage procedures
(Table 2).

In the 30 days after discharge from the index admission, patients in the PICC group were
more likely to have a subsequent encounter, an abscess or concern for an abscess, an
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additional operation, or one of several other complications (Table 3). Vascular access
complications including VT, both during the initial encounter and subsequent encounters
within 30 days, were rare (Table 2).

All results were similar in the subgroup analysis of patients with diagnosis codes for acute
appendicitis with generalized peritonitis (540.0) or with peritoneal abscess (540.1) only.

Propensity Score Matched Cohort

Propensity score matching produced two groups of 4,428 patients each. Baseline
characteristics were similar between both groups, including the different diagnoses for acute
appendicitis that indicate severity of illness (Table 1). Although some of the characteristics
of the index admission, such as LOS and use of TPN, remained significantly different, the
standardized differences in all pre-treatment variables between the two treatment groups
were less than 10%. Complications that occurred during the index admission were also
similar for both groups in the PSM cohort (Table 2). Of note, we could not match 33% of
patients in the PICC group because there were insufficient numbers of patients in the No
PICC group with propensity scores high enough to match these patients

There was no significant difference between the matched treatment groups in proportions of
patients who had a repeat encounter within 30 days (Table 3). Furthermore, other outcomes
during the subsequent encounter, such as additional operations or post-operative infections,
were statistically similar between the two groups. The PICC group did have higher
proportions of patients who were evaluated with imaging due to concern for intra-abdominal
abscess and who were treated with antibiotics for an abscess, although the two groups were
similar for the proportion who underwent abscess drainage at a subsequent encounter.

Regression analysis of the PSM cohort demonstrated that patients who had a PICC placed
during the index admission had lower odds of developing a superficial abscess (OR=0.09,
95% CI: 0.01, 0.62); however, they had higher odds for concern for abscess (OR=1.24, 95%
Cl: 1.08, 1.41) and for abscess treated with antibiotics only (OR=1.18, 95% CI: 1.02, 1.37).
They also had a higher risk for a composite group of other post-operative complications
including bleeding, shock, accidental puncture, disruption of wound, fistula, and non-healing
wound (OR=3.95, 95% CI: 1.45,10.71). There were no other outcomes with significantly
different odds for either treatment group (Table 3). Vascular access complications were also
rare in the propensity score matched groups (Table 2).

Findings were similar in the subset analysis of patients with diagnosis codes for acute
appendicitis with generalized peritonitis (540.0) or with peritoneal abscess (540.1) only,
except that in this sub-group analysis, patients with a PICC placed during the index
admission now had a significantly higher odds of a subsequent encounter (OR=1.15, 95%
Cl: 1.01,1.29).

Discussion

After accounting for disparities in baseline characteristics, severity of illness, and
complications that occurred during the index admission including development of intra-
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abdominal abscesses between the two treatment groups using propensity score matching, use
of a PICC in the management of patients with complicated appendicitis was not associated
with improved outcomes within 30 days after discharge. Rates of re-encounters and
additional operations were similar in both groups. Patients with PICCs were less likely to
develop a superficial abscess, but were more likely to develop other post-operative
complications, be evaluated for concern for an intra-abdominal abscess, or be treated for an
intra-abdominal abscess with antibiotics only in the 30 days after hospital discharge.

The last several decades have seen a progressive shift in management of complicated
appendicitis from a prolonged course of IV antibiotics administered on an inpatient basis to
expedited discharge followed by prolonged antibiotic therapy, administered either IV or PO.
(4-12) Placement of a PICC for prolonged IV antibiotic administration can cause discomfort
for children, is associated with higher costs, and exposes patients to the potential for catheter
associated complications including thrombosis, infection, or line breakage.(13, 14) PICCs
were advocated for post-operative care of patients with complicated appendicitis as a way of
continuing long-term antibiotic regimens while allowing children to go home sooner and
thus reducing total costs.(5) Since then, several studies in children have supported
conversion to oral antibiotics for prolonged therapy. Gollin, et al. (2002) reported their
successful trial of a treatment strategy utilizing early discharge with oral antibiotics, with the
rate of both wound infections and intra-abdominal abscesses less than 5%.(10) Adibe, et al.
(2008) retrospectively reviewed 47 patients treated with oral trimethoprim-sulfamethoxazole
and metronidazole compared to 102 patients treated with IV ampicillin-sulbactam for a total
14-day course and found both groups to be similar in terms of the rate of intra-abdominal
abscess formation.(11) In that study, oral antibiotic therapy was associated with a significant
cost savings, although the IV group did have a significantly longer average initial hospital
LOS. Rice, et al. (2001), and Fraser, et al. (2010) both carried out similarly designed
randomized controlled trials (RCT) comparing a complete IV antibiotic course to a
combined course of 1V converted to PO antibiotics.(9, 12) The former study looked
primarily at “clearance of infection” which included the possibility of complications, while
the latter focused on intra-abdominal abscess formation. Both studies observed equivalence
between the two groups with respect to their primary outcomes.

A large multi-institutional RCT to address the role of PICCs in complicated appendicitis
would be difficult and expensive to perform. In addition, there may now be a lack of
equipoise as many centers have shifted their practice towards using oral antibiotics at
discharge and limiting PICC usage. Our study adds to the literature by performing a large
multi-institutional cohort study comparing differences in outcomes based on utilization of a
PICC line in the management of children with complicated appendicitis. Using propensity
score matching to simulate the effects of randomization, we developed and compared two
large groups with similar baseline characteristics and severity of illness.

The present study found that across 39 free-standing children’s hospitals, approximately
20% of patients with complicated appendicitis were managed with a PICC. These patients
were more likely to have had critical interventions during their index admission including
mechanical ventilation, blood transfusions, and drainage procedures for intra-abdominal
abscesses. They demonstrated an increased severity of illness by having higher percentages
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of repeat encounters following discharge, post-operative infections and GI complications,
and additional surgical procedures including exploratory laparotomy and complicated
wound closures. In order to account for these baseline differences we performed a
propensity score matched (PSM) analysis. Patients with one treatment (PICC) were matched
to patients receiving the other treatment (No PICC) who had similar baseline exposures.
This allowed us to determine if utilization of a PICC line provided any benefit in terms of
post-operative complications. The results of this analysis demonstrated that the two groups
were similar in almost all outcomes, including the proportion that had a repeat encounter or
an additional surgical procedure. It must be pointed out that the number of complications
that can be attributed to the PICC itself were very low, likely owing to the short amount of
time these lines are in place. In addition, PICCs may have several benefits in selected
complex patients including allowing for parenteral nutrition administration and blood draws
without phlebotomy and providing stable access for intravenous medication administration
throughout a prolonged hospitalization. Despite this, given the increased costs and risks, and
lack of demonstrated improvement in outcomes related to appendicitis, the universal use of
PICCs in the management of children with complicated appendicitis should be re-evaluated
with PICC use reserved for selected complex patients..

This study has several limitations. First, errors and misclassifications of data within an
administrative dataset can occur. However, administrative databases with rigorous quality
control measures to minimize errors and misclassifications, such as PHIS, are being
increasingly utilized to perform large comparative effectiveness studies, similar to this one,
which have affected changes in practice.(18-21) Second, the temporal relationship between
PICC placement and certain factors/outcomes (e.g. SSI) within the same encounter cannot
be determined. This was accounted for in our study by considering these variables as
outcomes only if they occurred at a subsequent hospital encounter. Third, longitudinal
tracking of individual patients can only be done if a patient returns to the hospital of their
index admission; therefore, any patient that returned to a different hospital will not be
included in this analysis. The effect of this on our analysis is difficult to measure; however,
when evaluating short-term outcomes 30-days) following a severe surgical illness, such as
complicated appendicitis, we believe that the effect will be minimal because most patients
are likely to return to the same children’s hospital where their initial care had taken place in
the event of a subsequent problem. Fourth, to account for differences in severity of illness of
patients managed with and without a PICC, we performed a PSM analysis to compare
groups with similar baseline characteristics. The presence of unmeasured or unaccounted-for
factors that contribute to treatment choice may confound the interpretation of these analyses;
to minimize this possibility, we included as many known markers of severity illness that
could be derived from the PHIS as possible including the use of post-operative length of stay
and complications (e.g. abscess) during the index admission.

In conclusion, after matched analysis, management of complicated appendicitis with a PICC
was not clearly associated with improved outcomes. These findings, in combination with
other recent studies, suggest that, although PICCs may have potential benefits in the
management of selected complex patients, treatment protocols that include universal PICC
placement for complicated appendicitis in children should be reconsidered.
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Appendicitis Diagnosis, Age =18 years
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Did not undergo appendectomy
N=9,341

Appendicitis with appendectomy
N=87,128

Post-Operative LOS =3 days
IV Antibiotics = 4days
N=36,789

LOS < 3 days
IV Antibiotics <4 days
N=50,339

Complicated Appendicitis
N=34,526

ICU admission, only 1 procedure
code N=296

WMultiple appendicitis diagnosis
codes N=66

No PICC
N=26,862

Received PO
antibiotics

N=1,044

Figure 1. Identification of study cohort with complicated appendicitis

PICC
N=6,620

Note: ICD-9-CM diagnosis codes for appendicitis: 540.0, 540.1, 540.9; ICD-9-CM
procedure codes for appendectomy: 47.01, 47.09, 54.11, 54.21. PHIS=Pediatric Health
Information System; LOS=length of stay; I\V=intravenous; ICU=intensive care unit;
PO=oral; PICC=peripherally inserted central catheter.

J Surg Res. Author manuscript; available in PMC 2015 July 01.




Page 11

Sulkowski et al.

(50°0>d) }nsaJ Jueaisubis areaipui sanjea-d pjog

‘Ae1s Jo Yibua|=SO ‘1918Y1ed [enuad pauasul Ajjesaydiiad=2321d ;810N

6100 (6-9) 9 (6-9) L
100°0> (8-9)9 (6-9) 9
850 (s'v) T0T ('v) G6T
1850 (Te) LeT (e) ovt
€€9°0 (z1)es (e'T) 85
T000> (672)896  (¢'G2) 9TT'T
2L00 (T1) v (57) 99
S06°0 (e€) T (e€) ovT
(z9)vie (t9) v82

600 (LTE)vO¥'T  (€2€) TEV'T
(Tz9)062'c  (€T9)€TL'C

100°0> (9t s (T1-9) L (sAep) SO [EYOL
700°0> (o-v) s (01-9) £ (sAep) SO annelado-1sod
100°0> (¢) 616 (97) 2oe uoIpU0d d1UoIYd X3]dwoD
1000>  (87T)6LY (Tv) vie s10ssa1doseA
700°0> (9°0) 691 (T2 01 uoisnysuel |
T000>  (€%)LGT'T  (8'6€) G€9'C uonLINu [essiuaied [elo |
100°0> (70) 56 (T2) 6eT Joje|UaA [edlueyIBIN
700°0> (8'1) €8 (67¢) 192 1un 883 BAISUBU|
(e02)svy's  (z'9)Gye  smuopiad Jo uonuaL INOYNM
T000> (T6T) ¥ET'S  (8'9¢) €EV'e $90sfe [eau0LIad YMm

(9'09) 082'9T  (089) z¥8'E siuolLad pazifelaush ynm

snoipuadde anoy

110400 pPaydrelA 2403S Ayisuadoid

(roz) 06 (8'6T) 9.8 (Tso)ees's  (rvT)ege umouNuN/13yI0

Svz0  (rT1)€0s  (§2T)ess  1000>  (§8) T2 (2eT)viT'T Yoelg

(z'89) 0z0't  (8'29) 000'E (5'99) 858'2T  (£'99) €T¥'y aluM

aoey

0.0 (0TY) ¥18'T (€T 0€8'T  T280  (¥'Ov) 068'0T  (S°Ov) ¥89'C alewad

9650 (215906 (z1-9)6  T1000> (z1-9) 6 (z1-9) 6 (s1eak) aby
(82y'y=u) (8zv'v=u) (z98'9z=U) (0z9'9=U)

d 2J2Id ON 20Id d 00Id ON 20Id algeLIen

TA0UOD [[BI3A0

‘(8buel ajnenb-Jsiul) uelpaw 1o (9p)

U Se paisi| s1Nsay 11oyod payorew a109s Alisuadoid syl pue 1oyood |[2I8A0 U} 10 UOISSILUPE Xapul ay) LIIM PaJeIdosse S1010e) pue SoNSIIgoeIRYD auljaseq

Author Manuscript

T alqel

Author Manuscript

Author Manuscript Author Manuscript

J Surg Res. Author manuscript; available in PMC 2015 July 01.



Page 12

Sulkowski et al.

(50°0>d) }nsaJ Juediyubis syedlpul sanjeA-d pjog

‘punom Buieay-uou pue ‘ejnisty ‘punom jo uondnisip ‘ainjound [eIUaPIdAE ‘Yo0ys ‘Bulpas|q :Sapnjoul ajgeLieA m_fm

‘[eunsajulonseb=|9 ‘1s1ayres [enjuad pauasul Ajjessydiad=021d 910N

78€°0 (8'0) 9¢ (L0)6z  1000>  (S0)62T (6°0) 85 suoiyes1|dwiod sonoIgRUY
€20 (ODoy  (€T)8s  1000> (90)99T (1) ser  eSuomedldwod sanesado-isod a0
€80  (¢v) v81T (zv) 88T  1000>  (LT) IS¢ (09) g6 uonoayul aAfelado-1sod
cor0  (1sT)899  (S¥T)Oov9  TO00> (€0T)89L2 (T'LT)EET'T SuoIyeal|dwod |9 aAlesado-}sod
voT0  (Te)Tor  (TOT)9vy  T000>  (T'2) LSS (7'v1) 556 afeurelp ssadsqe [eulwopge-esu|
0050 (0o z (00o 000°T (K (000 wstjoqua Areuow|nd
99%'0 (z0) L (zo)or 100> (00) 6 (50) e uoedl|dLiod ssaode Je|nase
6v5°0 (To)v (z0) L 100°0> (00)9 (€0) L2 sisoquioly L
(8zv'y=u)  (8zv'v=u) (z98'9z=u)  (029'9=U)

d 20Id ON 20Id d 00Id ON 20lId algeLIen

110y0D paydrelA a2109s Ajisuadoid g

‘(abuel ajnsenb

-J31u1) ueIpaw 1o (94) U Se palsl| S1NSay 140yo9 paydlew a103s Alisuadoud syl pue 110yod ||e43A0 3Y) Y10g Joj uolssiwpe Xapul ay) Bulinp suomnesijdwo)

Author Manuscript

¢ ?olgel

Author Manuscript

Author Manuscript

Author Manuscript

J Surg Res. Author manuscript; available in PMC 2015 July 01.



Page 13

Sulkowski et al.

"(50°0>d) 1nsa1 JuedIHuBIS a1eaIpul sanjeA-d pjog

‘punom Buieay-uou pue ‘ejnisty ‘punom jo uondnisip ‘ainjound [eIUaPIdAE ‘Yo0ys ‘Bulpas|q :Sapnjoul a|geLIeA m_FFm

*S|9pOL $108448 PaxIwW

ans160] Buisn parewinss alam pue paisnipeun aie soljel SPPo BAISN|IXa AJ[enInw 10U 819Mm sa110B81ed SS30sge ‘[eunsaluloliseb=|9 ‘[eAIslul 80USPIIUOI=]D ‘I818YIed [enuad pauasul Ajjessydiiad=221d 810N

Author Manuscript

(9€'2-61°0) £9°0 (To)9 (Tov (02'¢-¥6'0) 98'T (To) 9z (co)yer suoreal|dwod sonoIgnuyY
arot-svm)see  (To)9  (@0)1T  (8rossToze  (T0)9z (ro)gz  eSuoNEdIdWod aAneIado-1s0d Japo
(s91-650)66'0 (L0 62 (2'0) 62 (56'5-L2°€) Tv'y (e0) €L (01) 62 uonoayul dAlelado-1sod
(tz1-2L0)e60  (82)eer  (92)str (€G5C—28T)GTC (97) 9zv (62) €z suonealdwod |9
- (002 (00)o - (coz (000 wstjoqusa Areuow|nd
(t0'9T-90'0) 00T (00T (0ot (L£09-9v'2) 8T°2T (00)z (To)9 uoneal|dLiod ss309e Je|naseA
- (00 e (000 (6T°91-570) 0L°C (0o e (0o e sisoquioiy L
(Tz'e-€0'0) £€°0 (To)e (0o)t (6T'v2-T2T) V'S (0o e (To) v ainsofo pakelaq
- (00)o (0ot - (0c0)o (0o ¢ Jtedal 20uads1Y2Q
(r52-960) 95T  (90) L (6'0) zv (Tz'L-88'€) 62'G (0 1L (e1) 18 suoIsaype 4O s1sA7
(wo't-1€°0) 260  (L0)TE ('0) 8T (Lr'v-06'T) 16'C (zo) 18 (50) L Awojosede
(wz1-5900680  (LT)LL (91) 69 (Lr's-8re) 9g (90) 8T (0'2) 95T uolyesado-a1 Auy
(tr1-680)60T  (22)ozt  (0e)ter  (ST'€-9572) v8'C (20) z61 (L¢) v8e afeurelp + BuiBew jeuwopgy
(LeT-zom)8TT  (T6)eor (Go1) 29  (0G°2-LTS)€T9  (09)6T9'T  (€70T) 26L sonolque + Buibew feulwopgy
(Tr1-80T) ¥2T (90T T4y (821) 89S  (SG€2-S6T)vT'z  (€2)996'T  (82¢1)8.6  (Auo Buibewn) ssaosqe Joy u1aau0d
S$S90SQe [eulWOopge-eau|
(¢9'0-100) 600 (z0)8 (Toe (99'¢-9'0) €91 (T0) 8T (To 2 $s30sqfe [erdlyadng
(zz1-26'0)80T  (06T) €99 (09T)0TL  (BLT-€ST)S9T  (F'TT)¥90'c  (SLT) 6ST'T Jajunoous-ay
1D %56 (8zv'v=u)  (8z¥'v=U) 1D %56 (z9g'9z=u)  (0z9'9=U)
onrey sppo 20Id ON 20Id onrey sppo 2J0Id ON 20lId algeLIen

J10y0D paydrelA 3109s Ayisuadoad

000D [[BIA0

€9l|qel

Author Manuscript

"1J0y09 payorew 8109s Alsuadolid ayy pue
110409 |[eJaA0 3y} 10} S3P0I SIsoubelp Jo Sapod aInNpadoid Jaylia Uo paseq UoISSIWpe Xapul ay) wol) afreydsip Jaye sAep 0 ulyim BuLINdd0 sawodnQ

Author Manuscript

Author Manuscript

J Surg Res. Author manuscript; available in PMC 2015 July 01.



