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Bastien Cabarrou, PhD5, and Agnès Dupret-Bories, MD, PhD3

Abstract

Purpose: To evaluate the risk factors of pharyngocutaneous fistula after total pharyngolaryngectomy (TPL) in order to reduce their
incidence and propose a perioperative rehabilitation protocol. Materials and Methods: This was a multicenter retrospective
study based on 456 patients operated for squamous cell carcinoma by total laryngectomy or TPL. Sociodemographic, medical,
surgical, carcinologic, and biological risk factors were studied. Reactive C protein was evaluated on post-op day 5. Patients were
divided into a learning population and a validation population with patients who underwent surgery between 2006 and 2013 and
between 2014 and 2016, respectively. A risk score of occurrence of salivary fistula was developed from the learning population data
and then applied on the validation population (temporal validation). Objective: To use a preoperative risk score in order to
modify practices and reduce the incidence of pharyngocutaneous fistula. Results: Four hundred fifty-six patients were included,
328 in the learning population and 128 in the validation population. The combination of active smoking over 20 pack-years, a
history of cervical radiotherapy, mucosal closure in separate stitches instead of running sutures, and the placement of a pedicle
flap instead of a free flap led to a maximum risk of post-op pharyngocutaneous fistula after TPL. The risk score was discriminant
with an area under the receiver operating characteristic curve of 0.66 (95% confidence interval [CI]¼ 0.59-0.73) and 0.70 (95% CI
¼ 0.60-0.81) for the learning population and the validation population, respectively. Conclusion: A preoperative risk score could
be used to reduce the rate of pharyngocutaneous fistula after TPL by removing 1 or more of the 4 identified risk factors.
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Introduction

Pharyngocutaneous fistula, or pharyngostoma, is a common

complication occurring between the 2nd and 23rd post-op day

after total laryngectomy (TL) or total pharyngolaryngectomy

(TPL).1 It causes high morbidity, that is, an increase in the length

of hospitalization and sometimes requires surgical resumption.

The incidence of salivary fistula varies between 3% and 65%
depending on the study.2,3 Three factors have proven significant

in several studies and meta-analyses: a history of cervical radio-

therapy, post-op anemia, that is, hemoglobinemia of less than

12.5 g/dL, and perioperative malnutrition, as defined by the

criteria of the High Authority of Health (HAS) in 2007.4-6

Other factors have been found to be significant only in some

studies and remain controversial: size and tumor site, unhealthy

surgical margins, post-op antibiotic therapy, preoperative
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tracheostomy, blood transfusion, and comorbidities such as

diabetes and associated liver disease.7,8 Finally, the type of

pharyngeal suture has also been implicated.9

Surgery has been marked in recent years by the emergence

of early rehabilitation programs. Initially performed as part of

colorectal carcinologic surgery, they have been extended to

other surgical specialties.10 In 2016, the French HAS published

an improved recovery program after surgery, the objectives of

which are to increase patient satisfaction, reduce the risk of

post-op complications, and reduce the length of hospital stay.11

Several studies have examined the risk factors for salivary

fistula, the incidence of which remains high. We studied these

risk factors in a cohort of patients and established a risk score

for pharyngocutaneous fistula after TL or TPL. The objective

was to be able to use this preoperative risk score to modify

practices and thus reduce the incidence of salivary fistula.

Material and Methods

This was a retrospective, analytical, multicenter study based on

the available data from 3 hospitals. All patients who received

TL, TPL, or circular total pharyngolaryngectomy (CTPL)

between January 1, 2006, and December 31, 2016 were

included. The absence of data on the presence or absence of

salivary fistula was the only exclusion factor.

Risk factors were classified as pre-, peri-, or postopera-

tive (Table 1). Preoperative risk factors were those relating

to the patient and their cancer. Patient-related factors

included age, performance index (World Health Organiza-

tion [WHO] score), diabetes, liver disease, gastroesophageal

reflux disease, smoking over 20 pack-years (PY) active,

alcoholism defined by more than 3 glasses of alcohol per

day, and undernutrition. Preoperative hemoglobinemia and

albuminemia as well as the presence or absence of preo-

perative re-nutrition were also taken into account. Cancer-

related factors included a history of radiotherapy,

chemotherapy, or concomitant radiochemotherapy, a history

of cervical surgery, size, and tumor stage (as classified by

the TNM 7 UICC 2009 classification) and the need for a

preoperative tracheotomy.

Intraoperative risk factors included type of surgery (TL,

TPL, and CTPL), healthy margin resections (R0), microscopic

or less than 3 mm (R1), or macroscopically invaded (R2) inva-

sions, the association with a lymph node recess (functional or

radical), the placement of a tracheo-esophageal prosthesis and/

or a salivary tube, and pharyngeal coverage by a muscle flap.

Pharyngeal closure by direct closure, pedicle flap or free flap,

and pharyngeal suture by separate stitches, overlock, or staples

were noted, as well as the addition of an inert material such as

biological glue or recomposed human fibrinogen.

Post-op risk factors included blood cell transfusion, post-op

nutrition (nasal feeding tube and gastrostomy), and cervical

drainage time (suction drains). Post-op albuminemia and

hemoglobinemia as well as reactive C protein (RCP) measured

on fifth day (D5) post-op were also noted. Post-op antibiotic

therapy was not included as a risk factor because it was

systematically prescribed according to the recommendations

of the Société Française d’Anesthésie et Réanimation.

Pharyngocutaneous fistulas were grouped into blind fistulas,

diagnosed on pharyngeal–esophageal transit (POT) or

pharyngeal-cutaneous fistulas, that is, pharyngostomas. Blind

fistulas that did not progress to a pharyngostoma were not

considered true salivary fistulas. In each case, the treatment

performed (compression dressing or surgical resumption) and

the time before food resumption were noted.

Data were summarized by frequency and percentage for

categorical variables and by median and range for continuous

variables. Comparisons between groups were performed using

Table 1. Characteristics of Risk Factors and Management of Salivary
Fistulas.

Preoperative
Patient related Age

WHO score
Diabetes
Liver disease
Undernutrition
Smoking
Alcoholism

Cancer related History: surgery, RT, CT, RTCT
Size and tumor stage
Preoperative tracheotomy

Biology Albuminemia
Hemoglobinemia

Perioperative
Surgical resection-related Type of surgery: TL, TPL, CTPL

Resection margins: R0, R1, R2
Dissection node: YES/NO

Surgical technique-related Tracheo-esophageal prosthesis: YES/
NO

Salivary tube: YES/NO
Pharyngeal closure: direct closure,

pedicle flap, free flap
Pharyngeal covering by a muscular

flap: YES/NO
Pharyngeal stitches: separated points,

overlock thread, staples
Inert material: biological glue,

reconstituted human fibrinogen
Postoperative

Postoperative care-related Blood transfusion
Postoperative nutrition:
NGT, Gastrostomy
Cervical drainage

Biology Albuminemia
Hémoglobinemia
CRP

Fistula
YES Blind, pharyngostoma
NO

Pharyngostomas management
Medical surgical

Abbreviations; CT, chemotherapy; CTPL, circular total pharyngolaryngectomy;
RT, radiotherapy; RTCT, concomitant radiochemotherapy; TL, total laryngect-
omy; TPL, total pharyngolaryngectomy; WHO, World Health Organization.
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the w2 or Fisher exact test for categorical variables and the

Mann–Whitney U test for continuous variables.

According to the recommendations of Moons et al, the study

population was divided into 2 groups according to the year of

surgery in order to perform a temporal validation of the risk

score.12 Patients who underwent surgery between 2006 and

2013 and between 2014 and 2016 were included in the learning

and the validation population, respectively. A risk score was

developed from the learning population data. A penalized logistic

regression model with elastic net regularization was used to iden-

tify factors associated with the occurrence of a salivary fistula.13

Using a resampling approach, bootstrap selection stability (BSS)

was computed for each factor and only those with a BSS >70%
were included in the final model. Risk score was created from the

associated regression coefficients and then applied on the valida-

tion population. The score performance was quantified in terms of

discrimination (area under the receiver operating characteristic

[ROC] curve, AUC) and calibration (ie, agreement between

observed outcome frequencies and probabilities predicted by the

risk score) for the learning and the validation population.

The discriminant capacity of RCP was assessed using the

AUC curve. The AUC, sensitivity, specificity, positive, and

negative predictive values (NPV) were estimated with their

95% confidence intervals (CIs).

Results

Five hundred seventy-four patients received a TL, TPL, or

CTPL between January 1, 2006, and December 31, 2016. One

hundred eighteen were excluded due to lack of data. Among the

456 patients included in the study, 328 were operated between

2006 and 2013 (learning population) and 128 between 2014

and 2016 (validation population). Their characteristics are

presented in Table 2. The study population was 87% male

(n ¼ 397) and 45% of the patients were under 60 years of age.

The WHO score was 0 or 1 for most of the population (82%).

Of the 456 patients included, 149 had a pharyngocutaneous

fistula (33%). In 60% of cases, surgical reoperation was nec-

essary. Average dietary recovery was 11 days versus 45 days

for patients without or with salivary fistula, respectively.

The score was developed based on the data from the learn-

ing population. Figure 1 presents the results of the Elastic Net

BSS selection model. Four risk factors associated with the

occurrence of the salivary fistula with a BSS >70% were iden-

tified. In decreasing order, they were mucosal closure in sepa-

rate stitches with regard to overlock (BSS ¼ 80.7%), a history

of cervical radiotherapy (BSS ¼ 77.4%), smoking >20 PY

active (BSS ¼ 73.3%), and closure by a pedicle flap in tile-

type musculocutaneous flap of the large pectoral compared to a

free flap (BSS ¼ 72.9%).

The risk score showed good performance in terms of dis-

criminant capacity and calibration on the learning population

as well as the validation population. The AUC was 0.66 (95%
CI¼ 0.59-0.73) and 0.70 (95% CI¼ 0.60-0.81) for the learning

and validation population, respectively. Regarding calibration,

average (Eavg) and maximum (Emax) error was 0.03 and 0.14

for the learning population and 0.06 and 0.21 for the validation

population, respectively (Figure 1).

The RCP assay (Table 3) at D5 in 139 patients showed an

AUC ¼ 0.77 (95% CI ¼ 0.68-0.85). Therefore, an RCP less

than or equal to 40 mg/L provided an NPV of 86.96% and a

specificity of 23.53%.

Discussion

Few risk factors for salivary fistulas have proved significant in

recent meta-analyses. Post-op risk factors reported by Paydar-

far et al and Liang et al were anemia as defined by hemoglo-

binemia <12.5 g/dL, preoperative tracheotomy, and cervical

radiotherapy in the former study, and unhealthy resection mar-

gins, tumor size and location, post-op anemia, and cervical

radiotherapy in the latter, respectively.4-6 These risk factors

remain controversial since they were found to be significant

in some studies and nonsignificant in others. We found 4 main

high-risk factors for pharyngocutaneous fistula: active smoking

>20 PY, cervical radiotherapy, mucosal closure at separate

points, and pharyngeal closure by pedicle flap. The risk of

developing pharyngocutaneous fistula is maximal when all

these factors are combined in the same patient, so the aim is

to reduce the number of factors present in order to reduce the

relative risk. Smoking is known to cause delayed healing in

skin surgery due mainly to hypoxia and tissue ischemia asso-

ciated with dysimmunity.14 It may also be responsible for scar-

ring of the pharyngeal mucosa. In 2005, Kuri et al found

improved healing in head and neck cancers in patients who had

been weaned from smoking 3 weeks before surgery.15 Cervical

radiotherapy is a known and unmodifiable risk factor. Due to

laryngeal preservation protocols, this is an increasingly fre-

quent risk factor, that is, salvage laryngectomy.16 Several

authors have studied the risk factors for pharyngocutaneous

fistula in irradiated territories. Two recent meta-analyses con-

cerning only salvage laryngectomies confirmed that the addi-

tion of healthy tissues such as an interposed regional muscle

flap (onlay technique) or a pediculate flap or free flap suture in

patch form to the pharyngeal mucosa reduces the rate of phar-

yngocutaneous fistula by one-third.17,18

Two intraoperative risk factors were identified, that is, the

type of mucosal suture and mucosal closure by pedicle flap.

The finding of an increased risk of a mucosal suture with sep-

arate stitches compared to an overlock is consistent with 2 other

studies.19,20 They showed a decrease in pharyngocutaneous

fistula rate during overlock pharyngeal closure with 1 fistula

in 31 patients and 0 fistula in 13 patients, respectively, in

patients who received first-line radical surgical treatment, that

is, not in an irradiated territory. Mucosal closure by a pedicle

flap rather than a free flap also appears to carry a greater risk.

Mucosal closure is a valid procedure when the mucosal resec-

tion is too large, and the closure requires a flap. Decreasing the

number of these 4 identified risk factors would decrease the

rate of pharyngocutaneous fistula. Therefore, a mucosal closure

by free flap is preferable to a pedicle flap when possible, with

preoperative smoking cessation at least 3 weeks before surgery

Lemaire et al 3



Table 2. Statistical Results of Risk Factors According to Population.

Year of Surgery

<or ¼2013 >2013 Total

P ValueN ¼ 328 (%) N ¼ 128 (%) N ¼ 456 (%)

Age, N ¼ 456 .04
<or ¼ 60 years 160 (49) 46 (36) 206 (45)
>60 years 168 (51) 82 (64) 250 (55)

Sex, N ¼ 456 .01
Man 289 (88) 108 (84) 397 (87)
Woman 39 (12) 20 (16) 59 (13)

Smoking, N ¼ 406 .24
<20 PY 59 (22) 19 (16) 78 (20)
>20 PY 215 (78) 97 (84) 312 (80)

Alcoholism, N ¼ 391 .69
Yes 127 (46) 51 (44) 178 (45)
No 148 (54) 65 (56) 213 (55)

Diabetes, N ¼ 426 .28
Yes 45 (15) 23 (19) 68 (16)
No 260 (85) 98 (81) 358 (84)

GERD, N ¼ 416 .57
Yes 20 (7) 10 (8) 30 (7)
No 276 (93) 110 (92) 386 (93)
Liver pathology, N ¼ 427 .48

Yes 29 (10) 9 (7) 38 (9)
No 276 (90) 113 (93) 389 (91)

Weight loss, N ¼ 347 .23
Yes 77 (31) 36 (37) 113 (33)
No 174 (69) 60 (63) 234 (67)

Albuminemia, N ¼ 172 <.01
<35 g/L 41 (35) 41 (75) 82 (48)
>35 g/L 76 (65) 14 (25) 90 (52)

Re-feeding, N ¼ 326 .01
Yes 87 (37) 50 (53) 136 (42)
No 145 (63) 45 (47) 190 (58)

Tracheotomy, N ¼ 449 .06
Yes 64 (20) 36 (28) 100 (22)
No 257 (80) 92 (72) 349 (78)

Radiotherapy, N ¼ 453 .09
Yes 98 (30) 49 (38) 147 (32)
No 227 (70) 79 (62) 306 (68)

Chemotherapy, N ¼ 453 .28
Yes 71 (22) 34 (27) 105 (23)
No 254 (78) 94 (73) 348 (77)

Surgery, N ¼ 456 .08
TL 160 (49) 68 (53) 228 (50)
TPL 156 (47) 50 (39) 206 (45)
CTPL 12 (4) 10 (8) 22 (5)

Node dissection, N ¼ 455 .44
Yes 255 (78) 104 (81) 358 (79)
No 72 (22) 24 (19) 96 (21)

Pharyngeal closure, N ¼ 449 <.01
Direct closure 267 (83) 101 (79) 368 (82)
Pedicle flap 50 (16) 13 (10) 63 (14)
Free flap 4 (1) 14 (11) 18 (4)

Pharyngeal stitch, N ¼ 413 .71
Overlock thread 31 (11) 15 (13) 46 (11)
Separated point 253 (86) 99 (83) 352 (85)
Staples 10 (3) 5 (4) 15 (4)

Pharyngeal covering, N ¼ 454 .18
Yes 59 (18) 30 (24) 89 (20)
No 268 (82) 97 (76) 365 (80)

(continued)
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and a mucosal suture by overlock for selected subjects. It

should be noted that we performed running sutures only as

simple sutures and not for mucosal closure by flaps.

We also analyzed post-op RCP levels. An RCP at D5 less

than or equal to 40 mg/L had a NPV of 87% and a specificity of

24%. The analysis of RCP at D5 is useful when deciding on

early refeeding. Some authors found no significant difference

in the occurrence of pharyngocutaneous fistula between a

recharge at D5 or D10 in patients who had had first-line surgery

(unirradiated neck).21 Krouse et al in 1992 established the

Table 2. (continued)

Year of Surgery

<or ¼2013 >2013 Total

P ValueN ¼ 328 (%) N ¼ 128 (%) N ¼ 456 (%)

Tracheoesophageal prosthesis: (N ¼ 451) .03
Yes 160 (49) 48 (38) 208 (46)
Non 165 (51) 78 (62) 243 (54)

Salivary tube, N ¼ 455 .35
Yes 20 (6) 11 (9) 31 (7)
No 307 (94) 117 (91) 424 (93)

NGT, N ¼ 435 .98
Yes 258 (83) 103 (83) 361 (83)
No 53 (17) 21 (17) 74 (17)

Resection margins, N ¼ 442 .67
R0 239 (76) 95 (74) 334 (76)
R1-R2 75 (24) 33 (26) 108 (24)

Tumor stage, N ¼ 420 .96
T1-T2 30 (10) 12 (10) 42 (10)
T3 73 (24) 27 (23) 100 (24)
T4 199 (66) 79 (67) 278 (66)

Hemoglobinemia, N ¼ 344 .79
<12.5g/dl 195 (86) 103 (87) 298 (87)
>12.5g/dl 31 (14) 15 (13) 46 (13)

Blood transfusion, N ¼ 263 .37
Yes 53 (30) 31 (36) 84 (32)
No 123 (70) 56 (64) 179 (68)

Drainage, N ¼ 130 .49
<48 hours 7 (8) 2 (4) 9 (7)
>48 hours 77 (92) 44 (96) 121 (93)

Abbreviations: GERD, gastroesophageal reflux disease; TL, total laryngectomy; TPL, total pharyngolaryngectomy.
Note. The numbers in brackets are the medians.

Figure 1. Elastic net/bootstrap selection stability. Calibration: A, learning population; B, Validation population.
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indication of post-op POT of a TL or TPL to predict the occur-

rence of pharyngocutaneous fistula.22 Pharyngeal–esophageal

transit has a specificity of 94% according to White et al, and

RCP has NPV of 87% in our hands.23 Combining an RCP assay

on D5 with a POT would allow early refeeding and reduce time

in hospital.

Conclusion

The combination of smoking >20 PY active, a history of cer-

vical radiotherapy, mucosal closure at separate points with

regard to overlock and the placement of a pedicle flap with

regard to a free flap represents a maximum risk of post-op

saliva fistula after (P)LT.

Reducing the number of these factors could reduce the inci-

dence of salivary fistulas. In the context of early refeeding, an

RCP level of RCP <40mg/L at D5 post-op and POT without

signs of fistula have a good NPV. Reducing the incidence of

salivary fistulas and achieving early refeeding is part of a peri-

operative rehabilitation program to be evaluated.
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33(2014):370-384. http://sfar.org/wp-content/uploads/2015/10/

2_AFAR_Rehabilitation-rapide-apres-une-chirurgie-colorectale-

programmee.pdf. Cited July 1, 2017.

11. https://www.hassante.fr/portail/upload/docs/application/force

download/2016-09/synthese_raac_2016-09-01_15-49-32_230.

pdf. Cited July 18, 2017.

12. Moons KG, Altman DG, Reitsma JB, et al. Transparent Reporting

of a multivariable prediction model for Individual Prognosis or

Diagnosis (TRIPOD): explanation and elaboration. Ann Intern

Med. 2015;162(1):W1-73.

13. Zou H, Hastie T. Regularization and variable selection via the

elastic net. J R Statist Soc B. 2005;67(Part 2):301-320.

14. Pluvy I, Garrido I, Pauchot J, et al. Smoking and plastic surgery,

part I. Pathophysiological aspects: update and proposed recom-

mendations. Ann Chir Plast Esthet. 2015;60(1):e3-13.

15. Kuri M, Nakagawa M, Tanaka H, Hasuo S, Kishi Y. Determina-

tion of the duration of preoperative smoking cessation to improve

wound healing after head and neck surgery. Anesthesiology. 2005;

102(5):892-896.

Table 3. Statistical Analysis of RCP at Day 5.

RCP (mg/L)

Pharyngostoma

TotalNO YES

<40 20 3 23
>40 65 51 116
Total 85 54 139

% 95% Confidence Interval

Sensitivity 94.44% 90.64-98.25
Specificity 23.53% 16.48-30.58
Positive predictive value 43.97% 35.71-52.22
Negative predictive value 86.96% 81.36-92.56

Abbreviation: RCP, reactive C protein.

6 Ear, Nose & Throat Journal

https://orcid.org/0000-0002-0268-0535
https://orcid.org/0000-0002-0268-0535
https://orcid.org/0000-0002-0268-0535
https://orcid.org/0000-0002-7068-3500
https://orcid.org/0000-0002-7068-3500
https://orcid.org/0000-0002-7068-3500
http://sfar.org/wp-content/uploads/2015/10/2_AFAR_Rehabilitation-rapide-apres-une-chirurgie-colorectale-programmee.pdf
http://sfar.org/wp-content/uploads/2015/10/2_AFAR_Rehabilitation-rapide-apres-une-chirurgie-colorectale-programmee.pdf
http://sfar.org/wp-content/uploads/2015/10/2_AFAR_Rehabilitation-rapide-apres-une-chirurgie-colorectale-programmee.pdf
https://www.hassante.fr/portail/upload/docs/application/forcedownload/2016-09/synthese_raac_2016-09-01_15-49-32_230.pdf
https://www.hassante.fr/portail/upload/docs/application/forcedownload/2016-09/synthese_raac_2016-09-01_15-49-32_230.pdf
https://www.hassante.fr/portail/upload/docs/application/forcedownload/2016-09/synthese_raac_2016-09-01_15-49-32_230.pdf


16. Weber RS, Berkey BA, Forastiere A, et al. Outcome of salvage

total laryngectomy following organ preservation therapy: the

Radiation Therapy Oncology Group trial 91-11. Arch Otolaryngol

Head Neck Surg. 2003;129(1):44-49.

17. Sayles M, Grant DG. Preventing pharyngo-cutaneous fistula in

total laryngectomy: a systematic review and meta-analysis. Lar-

yngoscope. 2014;124(5):1150-1163.

18. Paleri V, Drinnan M, van den Brekel MWM, et al. Vascularized

tissue to reduce fistula following salvage total laryngectomy: a

systematic review. Laryngoscope. 2014;124(8):1848-1853.

19. Haksever M, Akduman D, Aslan S, Solmaz F, Ozmen S. Modified

continuous mucosal connell suture for the pharyngeal closure

after total laryngectomy: zipper suture. Clin Exp Otorhinolaryn-

gol. 2015;8(3):281-288.

20. Deniz M, Ciftci Z, Gultekin E. Pharyngoesophageal suturing tech-

nique may decrease the incidence of pharyngocutaneous fistula

following total laryngectomy. Surg Res Pract. 2015;2015:

363640.

21. Aires FT, Dedivitis RA, Petrarolha SMP, Bernardo WM, Cernea

CR, Brandão LG. Early oral feeding after total laryngectomy: a

systematic review. Head Neck. 2015;37(10):1532-1535.

22. Krouse JH, Metson R. Barium swallow is a predictor of salivary

fistula following laryngectomy. Otolaryngol—Head Neck Surg

Off J Am Acad Otolaryngol-Head Neck Surg. 1992;106(3):

254-257.

23. White HN, Golden B, Sweeny L, Carroll WR, Magnuson JS,

Rosenthal EL. Assessment and incidence of salivary leak

following laryngectomy. Laryngoscope. 2012;122(8):1796-1799.

Lemaire et al 7



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


