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Purpose: One significant advantage of proton therapy is its ability to improve normal
tissue sparing and toxicity mitigation, which is relevant in the treatment of oropharyngeal
squamous cell carcinoma (OPSCC). Here, we report our institutional experience and
dosimetric results with adjuvant proton radiation therapy (PRT) versus intensity-
modulated radiotherapy (IMRT) for Human Papilloma Virus (HPV)-associated OPSCC.
Materials and Methods: This was a retrospective, single institutional study of all
patients treated with adjuvant PRT for HPV-associated OPSCC from 2015 to 2019. Each
patient had a treatment-approved equivalent IMRT plan to serve as a reference.
Endpoints included dosimetric outcomes to the organs at risk (OARs), local regional
control (LRC), progression-free survival (PFS), and overall survival (OS). Descriptive
statistics, a 2-tailed paired f test for dosimetric comparisons, and the Kaplan-Meier
method for disease outcomes were used.

Results: Fifty-three patients were identified. Doses delivered to OARs compared
favorably for PRT versus IMRT, particularly for the pharyngeal constrictors, esophagus,
larynx, oral cavity, and submandibular and parotid glands. The achieved normal tissue
sparing did not negatively impact disease outcomes, with 2-year LRC, PFS, and OS of
97.0%, 90.3%, and 97.5%, respectively.

Conclusion: Our study suggests that meaningful normal tissue sparing in the
postoperative setting is achievable with PRT, without impacting disease outcomes.
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Introduction

Oropharyngeal squamous cell carcinoma (OPSCC) is an increasingly diagnosed cancer,
with more than 53 000 annual cases in the United States [1]. It is largely driven by
increasing rates of human papillomavirus (HPV) infection [2] and generally associated
with highly favorable prognosis [3—-6] after treatment with either definitive chemoradiation
or surgery followed by adjuvant radiation therapy (with or without chemotherapy, as
indicated) [7].

Even the use of the most advanced forms of standard radiation therapy, such as
intensity-modulated radiation therapy (IMRT), results in significant toxicity [8], negatively
impacting long-term quality of life [9, 10]. Proton therapy (PRT), with its unique physical
characteristics (Bragg peak) and ability to potentially improve normal tissue sparing, can
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have a significant role in toxicity mitigation. Early reports of proton therapy suggest a favorable toxicity profile as compared to
IMRT, likely owing to the improved sparing of organs at risk (OARs) [11-13], with reductions in xerostomia, dysgeusia,
feeding-tube dependency, and severe weight loss [14, 15], and improvement in patient-reported outcomes [16].

Given the promise of PRT and its current use in randomized controlled trials (NCT01893307 and ISRCTN16424014) [17,
18], there is a need to understand what dosimetric results are obtainable with proton therapy for normal tissues and organs at
risk. Our study, which is the largest to date analyzing postoperative PRT for OPSCC, reports the following: (1) achievement of
dosimetric values for critical OARs (without compromising excellent disease outcomes), and (2) the superiority of these values
as compared with treatment-approved IMRT plans. In so doing, we hope that this can lead, through current and future efforts,
to improved patient outcomes through toxicity mitigation, and to help inform future prospective efforts in which proton therapy
will be used.

Materials and Methods

Patients

This is an institutional review board-approved study of patients with HPV-associated OPSCC, treated at the University of
Pennsylvania (between 2015 and 2019) initially with transoral robotic surgery for resection of the primary tumor and selective
neck dissection, followed by adjuvant proton radiation, with or without chemotherapy (according to standard indications) [19].

Treatment Planning and Dosimetric Computations

All patients were treated with standard postoperative doses (60-63 Gy in 30 fractions, using a conversion factor of 1.1 relative
biological effectiveness [RBE]), including the primary tumor operative bed and bilateral neck, with delineation of OARs and
target echelon nodal regions, based on published and commonly used guidelines [20—23]. Patients with close margins (<2
mm) or extranodal extension were treated to 63 Gy in 30 fractions. Treatment planning for PRT was performed via Eclipse
(version 11, 13, or 15 [depending on year], Varian Medical Systems, Palo Alto, California), with planning and delivery via pencil
beam scanning. Plans prior to 2017 used the single-field optimization (SFO) technique (2015-2017), while newer plans used
the multi-field optimization (MFO) (2017-2019) technique when robust optimization was clinically available. A 3-beam
configuration consisting of 2 posterior oblique fields was used to cover the superior portion of the CTVs, while 1 anterior field
was used to cover the inferior portion of the CTVs [24]. In the SFO technique, the plan was optimized to cover the CTVs plus a
uniform 5-mm margin to account for setup uncertainty and proton-range uncertainty in the beam direction. The MFO technique
used robust optimization parameters of 3 mm for setup and 3.5% for proton-range uncertainty. Clinically acceptable SFO plans
required 95% of the target volume (CTV + 5 mm) to receive at least 95% of the prescribed dose, while MFO plans were
evaluated with the worst-case uncertainty scenario of 95% CTV volume to receive at least 95% of the prescribed dose. For
either technique, hotspot defined as D0.03 cm® was limited to <110% of the prescribed dose.

Dosimetric data for all structures was extracted from Eclipse using dose-volume histogram data obtained from the PRT
plans and treatment-approved IMRT plans generated using initial computed tomography (CT) simulation imaging data and
physician-delineated volumes.

Statistical Analysis

Descriptive statistics were used to characterize the baseline characteristics of the overall population. A 2-tailed paired t test
was used to compare dosimetric outcomes between the PRT and IMRT plans. Survival times were computed from radiation
therapy end date to the occurrence of the first event. Events were death from any cause for overall survival (OS) and any
recurrence or death for progression-free survival (PFS). Local and/or regional recurrences were deemed as events for local
regional control (LRC) analysis. Survival rates were estimated by using the Kaplan-Meier method; patients were censored
after a recorded event or last follow-up visit. Statistical analyses were performed using Stata SE, version 15.0 (StataCorp,
College Station, Texas).

Results

A total of 53 patients were identified who met the study criteria and underwent standard dose and volume postoperative PRT
from 2015 to 2019 (Table 1) [25]. The median follow-up time for the cohort was 20.4 months (range, 6-50 months).
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Table 1. Patient characteristics.

Patient characteristics Value, n (%), N = 53

Age at RT, median (range) 62 (47-77)

Stage | 34 (64)

Stage lII/IV 0

pTO 3 (6)

pT2 16 (30)

pT4 4 (8)

pNO 2 (4)

pN2 10 (19)

cMo 53 (100)

Primary tumor site

Base of tongue

Concurrent chemotherapy

Cisplatin

Year of RT

2018 23 (43)

2016 10 (19)

RT dose

63 Gy 22 (42)

The significant reductions in dose to the analyzed OARs achieved with PRT as compared with treatment-approved IMRT
are demonstrated in Table 2. Apparent gains with proton therapy were most notable for the pharyngeal constrictors,
esophagus, larynx, oral cavity, and contralateral salivary glands (parotid and submandibular). A representative proton radiation
plan compared with IMRT is shown in Figure 1, demonstrating significant sparing of the oral cavity.

Our achieved dose sparing did not compromise disease outcomes, with only 1 observed local regional recurrence (0 local, 1
regional). Two-year LRC, PFS, and OS were 97.0% (95% ClI, 80.9%-99.6%), 90.3% (75.9%-96.3%), and 97.5% (83.9%-
99.7%), respectively (Figure 2).

Discussion

Our study of patients who received adjuvant PRT for HPV-associated OPSCC demonstrates improvements in the dosimetric
sparing of critical OARs as compared with both treatment-approved IMRT plans. Significant reductions in dose to the

constrictors, esophagus, oral cavity, larynx, and contralateral salivary glands were achieved. These improvements in normal
tissue sparing did not appear to adversely affect disease outcomes. Our study showed very high rates of local regional control

©
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Table 2. Normal tissue sparing achieved with proton therapy compared with IMRT.

Organ at risk PRT: Mean dose (95% CI), Gy IMRT: Mean dose (95% Cl), Gy P value
Constrictors 29.6 (27.5-31.6) 37.3 (36.0-38.6) <.00001
Esophagus 10.5 (8.9-12.1) 15.6 (14.2-17.1) <.00001
Larynx 21.6 (19.9-23.3) 27.4 (25.6-29.1) <.00001
Mandible maximum 60.5 (59.4-61.6) 62.6 (61.6-63.6) <.00001
Oral Cavity 5.0 (4.0-6.1) 20.5 (19.2-21.7) <.00001
Ipsilateral parotid 24.8 (23.5-26.1) 30.8 (21.2-40.5) .0211

Contralateral Parotid 12.2 (10.9-13.5) 18.1 (16.8-19.3) <.00001
Spinal Cord maximum 36.5 (34.8-38.2) 39.0 (37.7-40.3) .00129
Contralateral Submandibular 28.7 (26.9-30.5) 31.0 (28.9-33.1) .00002

Abbreviations: PRT, proton radiation therapy; Cl, confidence interval; IMRT, intensity-modulated radiotherapy.

Figure 1. Sparing of the oral cavity with proton therapy versus IMRT rapid arc.Seventy-year-old male with a stage | (pT1pN1cMO0) HPV-associated right
palatine tonsil squamous cell carcinoma with extranodal extension noted on surgical pathology. The patient underwent adjuvant chemoradiotherapy to
63 Gy in 30 fractions with PRT. (A) PRT allowed for improved sparing of the oral cavity (blue) compared with (B) the treatment-approved rapid arc plan.
Mean dose to the oral cavity was 8.5 Gy and 23.5 Gy for PRT and rapid arc plans, respectively. Abbreviations: IMRT, intensity-modulated radiotherapy;
PRT, proton radiation therapy.

Wright et al (2021), Int J Particle Ther
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Figure 2. Disease-specific outcomes: (A) local regional control, (B) a Local Regional Control
progression-free survival, and (C) overall survival.Kaplan-Meier °
estimates of (A) local reg control, (B) progression-free survival, and S N T A S T A S I R
(C) overall survival for the overall patient cohort. The median follow-
up time was 20.4 months (range, 6-55 months). 0
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(97%) as compared with previously published results from a similar patient population [26] and treated to a comparable dose
[27, 28]. Our findings contribute to the existing literature of PRT for OPSCC. Uniquely, our study homogeneously focuses on a
previously understudied patient population consisting solely of postoperative HPV-associated OPSCC requiring adjuvant
radiation therapy. Ultimately, our findings suggest that significant dose reductions can be consistently achieved with proton
therapy in a population for whom toxicity mitigation to improve posttreatment quality of life is of vital importance. Furthermore,
the dose sparing that we achieved can be used to inform future trials of proton therapy in this patient population.
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The findings demonstrated in our study are consistent with and build upon prior reports of PRT for OPSCC. A previous
review of 25 patients with intact head and neck cancers (21 patients with OPSCC) showed significant reductions in dose to the
ipsilateral parotid gland and supraglottic larynx with PRT compared with IMRT [11]. Similarly, a report of 25 patients with
OPSCC treated with definitive chemoradiation at MD Anderson showed reductions in the mean doses to the oral cavity, hard
palate, larynx, mandible, and esophagus with PRT compared with IMRT [13]. Our study is the largest of its kind for patients
receiving bilateral neck proton radiation therapy for oropharynx cancer in the postoperative setting.

Conclusion

There are several limitations to our study. First, our data are limited to a homogeneous population of patients receiving
postoperative proton therapy after surgical resection for oropharyngeal cancer at a single institution. Treatment techniques
may differ between institutions and impact the dose to the studied OARs. For example, we use a combined posterior oblique
and anterior beam approach, whereas other centers use anterior obliques and a posterior beam approach [13]. Second,
current trials in oropharynx cancer are examining the use of lower therapeutic doses than received by our patients; however,
even if standard of care evolves in the future toward lower than current doses, we believe that our findings showing PRT as
superior to IMRT for dosimetric sparing will not change. Finally, our data were limited to dosimetric data and do not include
measures focusing on patient toxicity or quality of life; such questions will be important to address in future prospective trials of
proton therapy, to ensure the best possible outcomes for patients.

In summary, we report notable normal tissue sparing with proton therapy in the postoperative setting for oropharynx cancer.
We recommend and plan for a longer follow-up period and evaluation of a larger number of patients in the future to confirm and
ensure that our treatment approach with proton therapy will ultimately lead to the best outcomes for patients.

ADDITIONAL INFORMATION AND DECLARATIONS

CRediT: Christopher M. Wright, Alexander Lin: conceptualization; Christopher M. Wright, Jonathan Baron, Michele Kim,
Andrew R. Barsky: data curation; Christopher M. Wright, Daniel Y. Lee: formal analysis; Christopher M. Wright, Alexander Lin:
writing — original draft; Christopher M. Wright, Boon-Keng Kevin Teo, John N. Lukens, Samuel Swisher-McClure, Alexander
Lin: writing — review and editing.

Conflicts of Interest: The authors have no relevant conflicts of interest to disclose.

Funding: The authors have no funding to disclose.

Ethical approval: All patient data have been collected under an institutional review board-approved protocol.

References

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer J Clin. 2020;70:7-30.

2. Marur S, D’'Souza G, Westra WH, Forastiere AA. HPV-associated head and neck cancer: a virus-related cancer epidemic.
Lancet Oncol. 2010;11:781-9.

3. Gillison ML, Koch WM, Capone RB, Spafford M, Westra WH, Wu L, Zahurak ML, Daniel RW, Viglione M, Symer DE, Shah
KV, Sidransky D. Evidence for a causal association between human papillomavirus and a subset of head and neck
cancers. J Natl Cancer Inst. 2000;92:709—-20.

4. Gillison ML, Trotti AM, Harris J, Eisbruch A, Harari PM, Adelstein DJ, Jordan RCK, Zhao W, Sturgis EM, Burtness B, Ridge
JA, Ringash J, Galvin J, Yao M, Koyfman SA, Blakaj DM, Razaq MA, Colevas AD, Beitler JJ, Jones CU, Dunlap NE,
Seaward SA, Spencer S, Galloway TJ, Phan J, Dignam JJ, Le QT. Radiotherapy plus cetuximab or cisplatin in human
papillomavirus-positive oropharyngeal cancer (NRG Oncology RTOG 1016): a randomised, multicentre, non-inferiority trial.
Lancet. 2019;393:40-50.

5. Ang KK, Harris J, Wheeler R, Weber R, Rosenthal DI, Nguyen-Tan PF, Westra WH, Chung CH, Jordan RC, Lu C, Kim H,
Axelrod R, Silverman CC, Redmond KP, Gillison ML. Human papillomavirus and survival of patients with oropharyngeal
cancer. New Engl J Med. 2010;363:24—35.

6. Kimple RJ, Smith MA, Blitzer GC, Torres AD, Martin JA, Yang RZ, Peet CR, Lorenz LD, Nickel KP, Klingelhutz AJ, Lambert
PF, Harari PM. Enhanced radiation sensitivity in HPV-positive head and neck cancer. Cancer Res. 2013;73:4791-800.

Wright et al (2021), Int J Particle Ther 52



10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

INTERNATIONAL
JOURNAL
of PARTICLE
THERAPY

Adjuvant protons for oropharynx cancer

Pfister DG, Spencer S, Adelstein D, Adkins D, Anzai Y, Brizel DM, Bruce JY, Busse PM, Caudell JJ, Cmelak AJ, Colevas
AD, Eisele DW, Fenton M, Foote RL, Galloway T, Gillison ML, Haddad RI, Hicks WL, Hitchcock YJ, Jimeno A, Leizman D,
Maghami E, Mell LK, Mittal BB, Pinto HA, Ridge JA, Rocco JW, Rodriguez CP, Shah JP, Weber RS, Weinstein G, Witek M,
Worden F, Yom SS, Zhen W, Burns JL, Darlow SD. Head and neck cancers, version 2.2020, NCCN clinical practice
guidelines in oncology. J Natl Compr Canc Netw. 2020;18:873-98.

Nutting CM, Morden JP, Harrington KJ, Urbano TG, Bhide SA, Clark C, Miles EA, Miah AB, Newbold K, Tanay M, Adab F,
Jefferies SJ, Scrase C, Yap BK, A’'Hern RP, Sydenham MA, Emson M, Hall E. Parotid-sparing intensity modulated versus
conventional radiotherapy in head and neck cancer (PARSPORT): a phase 3 multicentre randomised controlled trial.
Lancet Oncol. 2011;12:127-36.

Langendijk JA, Doornaert P, Verdonck-de Leeuw IM, Leemans CR, Aaronson NK, Slotman BJ. Impact of late treatment-
related toxicity on quality of life among patients with head and neck cancer treated with radiotherapy. J Clin Oncol. 2008;26:
3770-6.

. van der Laan HP, Bijl HP, Steenbakkers RJ, van der Schaaf A, Chouvalova O, Vemer-van den Hoek JG, Gawryszuk A,

van der Laan BF, Oosting SF, Roodenburg JL, Wopken K, Langendijk JA. Acute symptoms during the course of head and
neck radiotherapy or chemoradiation are strong predictors of late dysphagia. Radiother Oncol. 2015;115:56—62.

van der Laan HP, van de Water TA, van Herpt HE, Christianen ME, Bijl HP, Korevaar EW, Rasch CR, van 't Veld AA, van
der Schaaf A, Schilstra C, Langendijk JA. The potential of intensity-modulated proton radiotherapy to reduce swallowing
dysfunction in the treatment of head and neck cancer: a planning comparative study. Acta Oncol. 2013;52:561-9.

van de Water TA, Lomax AJ, Bijl HP, de Jong ME, Schilstra C, Hug EB, Langendijk JA. Potential benefits of scanned
intensity-modulated proton therapy versus advanced photon therapy with regard to sparing of the salivary glands in
oropharyngeal cancer. Int J Radiat Oncol Biol Phys. 2011;79:1216-24.

Holliday EB, Kocak-Uzel E, Feng L, Thaker NG, Blanchard P, Rosenthal DI, Gunn GB, Garden AS, Frank SJ. Dosimetric
advantages of intensity-modulated proton therapy for oropharyngeal cancer compared with intensity-modulated radiation:
a case-matched control analysis. Med Dosim. 2016;41:189-94.

Sio TT, Lin HK, Shi Q, Gunn GB, Cleeland CS, Lee JJ, Hernandez M, Blanchard P, Thaker NG, Phan J, Rosenthal DI,
Garden AS, Morrison WH, Fuller CD, Mendoza TR, Mohan R, Wang XS, Frank SJ. Intensity modulated proton therapy
versus intensity modulated photon radiation therapy for oropharyngeal cancer: first comparative results of patient-reported
outcomes. Int J Radiat Oncol Biol Phys. 2016;95:1107-14.

Blanchard P, Garden AS, Gunn GB, Rosenthal DI, Morrison WH, Hernandez M, Crutison J, Lee JJ, Ye R, Fuller CD,
Mohamed AS, Hutcheson KA, Holliday EB, Thaker NG, Sturgis EM, Kies MS, Zhu XR, Mohan R, Frank SJ. Intensity-
modulated proton beam therapy (IMPT) versus intensity-modulated photon therapy (IMRT) for patients with oropharynx
cancer - a case matched analysis. Radiother Oncol. 2016;120:48-55.

Sharma S, Zhou O, Thompson R, Gabriel P, Chalian A, Rassekh C, Weinstein GS, O’'Malley BW, Jr., Aggarwal C, Bauml|
J, Cohen RB, Lukens JN, Swisher-McClure S, Ghiam AF, Ahn PH, Lin A. Quality of life of postoperative photon versus
proton radiation therapy for oropharynx cancer. Int J Part Ther. 2018;5:11-7.

Randomized Trial of Intensity-Modulated Proton Beam Therapy (IMPT) Versus Intensity-Modulated Photon Therapy
(IMRT) for the Treatment of Oropharyngeal Cancer of the Head and Neck. ClinicalTrials.gov identifier: NCT01893307.
Updated April 6, 2021. Accessed October 12, 2021.

TOxicity Reduction using Proton bEam therapy for Oropharyngeal cancer: A phase lll trial of intensity-modulated proton
beam therapy versus intensity-modulated radiotherapy for multi-toxicity reduction in oropharyngeal cancer. icr.ac.uk
identifier: ISCRCTN 16424014. Accessed October 12, 2021.

Bernier J, Cooper JS, Pajak TF, van Glabbeke M, Bourhis J, Forastiere A, Ozsahin EM, Jacobs JR, Jassem J, Ang KK,
Lefebvre JL. Defining risk levels in locally advanced head and neck cancers: a comparative analysis of concurrent
postoperative radiation plus chemotherapy trials of the EORTC (#22931) and RTOG (# 9501). Head Neck. 2005;27:843—
50.

Brouwer CL, Steenbakkers RJ, Bourhis J, Budach W, Grau C, Grégoire V, van Herk M, Lee A, Maingon P, Nutting C,
O’Sullivan B, Porceddu SV, Rosenthal DI, Sijtsema NM, Langendijk JA. CT-based delineation of organs at risk in the head
and neck region: DAHANCA, EORTC, GORTEC, HKNPCSG, NCIC CTG, NCRI, NRG Oncology and TROG consensus
guidelines. Radiother Oncol. 2015;117:83-90.

Wright et al (2021), Int J Particle Ther 53


http://icr.ac.uk

21.

22.

23.

24,

25.

26.

27.

28.

INTERNATIONAL
JOURNAL
of PARTICLE
THERAPY

Adjuvant protons for oropharynx cancer

Eisbruch A, Gregoire V. Balancing risk and reward in target delineation for highly conformal radiotherapy in head and neck
cancer. Semin Radiat Oncol. 2009;19:43-52.

Yom SS, Torres-Saavedra P, Caudell JJ, Waldron JN, Gillson ML, Truong MT, Jordan R, Subramaniam R, Yao M, Chung
C, Geiger JL, Chan J, O’'Sullivan B, Blakaj DM, Mell LK, Thorstad WL, Jones CU, Banerjee RN, Lominska CE, Le QT.
NRG-HNO002: a randomized phase ii trial for patients with p16-positive, non-smoking-associated, locoregionally advanced
oropharyngeal cancer. Int J Radiat Oncol. 2019;105:684-5.

Evans M, Beasley M. Target delineation for postoperative treatment of head and neck cancer. Oral Oncol. 2018;86:288—
95.

Hague C, Aznar M, Dong L, Fotouhi-Ghiam A, Lee LW, Li T, Lin A, Lowe M, Lukens JN, McPartlin A, O’'Reilly S, Slevin N,
Swisher-Mcclure S, Thomson D, Van Herk M, West C, Zou W, Teo BK. Inter-fraction robustness of intensity-modulated
proton therapy in the post-operative treatment of oropharyngeal and oral cavity squamous cell carcinomas. Br J Radiol.
2020;93:20190638. doi:10.1259/bjr.20190638

Amin MB, Edge S, Greene F, Byrd DR, Brookland RK, Washington MK, Gershenwald JE, Compton CC, Hess KR,
Sullivan DC, Jessup JM, Brierley JD, Gaspar LE, Schilsky RL, Balch CM, Winchester DP, Asare EA, Madera M, Gress
DM, Meyer LR, eds; American Joint Committee on Cancer. AJCC Cancer Staging Manual. 8th ed. New York, NY:
Springer International Publishing; 2017.

Pasalic D, Funk RK, Garcia JJ, Price DL, Price KA, Harmsen WS, Patel SH, Young GD, Foote RL, Moore EJ, Ma DJ.
Magnitude of benefit for adjuvant radiotherapy following minimally invasive surgery in intermediate to high risk HPV-
positive oropharyngeal squamous cell carcinoma. Oral Oncol. 2018;82:181-6.

Chera BS, Amdur RJ, Green R, Shen C, Gupta G, Tan X, Knowles M, Fried D, Hayes N, Weiss J, Grilley-Olson J, Patel S,
Zanation A, Hackman T, Zevallos J, Blumberg J, Patel S, Kasibhatla M, Sheets N, Weissler M, Yarbrough W, Mendenhall
W. Phase Il trial of de-intensified chemoradiotherapy for human papillomavirus-associated oropharyngeal squamous cell
carcinoma. J Clin Oncol. 2019;37:2661-9.

Chera BS, Amdur RJ, Tepper JE, Tan X, Weiss J, Grilley-Olson JE, Hayes DN, Zanation A, Hackman TG, Patel S, Sheets
N, Weissler MC, Mendenhall WM. Mature results of a prospective study of deintensified chemoradiotherapy for low-risk
human papillomavirus-associated oropharyngeal squamous cell carcinoma. Cancer. 2018;124:2347-54.

Wright et al (2021), Int J Particle Ther 54



	b01
	b02
	b03
	b04
	b05
	b06
	b07
	b08
	b09
	b10
	b11
	b12
	b13
	b14
	b15
	b16
	b17
	b18
	b19
	b20
	b21
	b22
	b23
	b24
	b25
	b26
	b27
	b28

