










特愛找青壯年男性！頭頸癌三大致病原因要小心 

想要全面防堵頭頸癌，就要遠離致病原因、危險因子，找回兩大關鍵修護：提

升免疫、良好生活習慣，加上留意身體狀況，定期檢查，才有可能樂不思

「頭」，高「頸」無憂。 

頭頸癌，顧名思義就是位於頭頸部位的腫瘤，近年來一直位列台灣「十大癌

症」之一，而且有年輕化與持續上升的趨勢！ 

資深藝人徐風罹患口腔癌、香港電影最佳綠葉「大傻」成奎安，正值中壯年，

卻因為鼻咽癌相繼離世，令許多觀眾相當不捨；韓國年輕偶像金宇彬，更驚傳

罹患鼻咽癌，目前積極治療中，使得頭頸癌議題再度浮上檯面。 
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頭頸部涵蓋了很多器官，就結構來講，大致上分成口腔、口咽、下咽、喉。 

以口咽為中心點，往下是下咽以及喉；而舌頭則是包含在口腔及口咽。從口咽

往上，則有鼻腔、鼻竇，鼻咽則是在口咽的正上方。當然，唾液腺也是分屬於

此部分。 

理論上，甲狀腺剛好位於交界的地方，並沒有歸類在頭頸部的腫瘤，偏向於新

陳代謝科、耳鼻喉科、一般外科、核醫科以及腫瘤科進行整合治療，所以，本

書不會討論到甲狀腺癌。 

頭頸癌大多是局部復發，而且較為容易遠端轉移在肺部、骨頭、肝臟等部位。

鼻咽癌則是比較容易遠端轉移的癌症，可能一復發大多都遠端轉移，這也是頭

頸癌跟鼻咽癌的不同之處。 

三大致病原因，頭頸部染疾上身！ 

「一名年輕男子因為喘不過氣，緊急送入加護病房，才知道罹患下咽癌第四

期！」 

「喉嚨老是卡卡、體重莫名減輕的櫃姐，沒想到竟是喉癌！」 

「日本女星嘴破只擦藥，就醫發現口腔癌，只好割舌保命！」 

以上這些案例乍看相當駭人，然而其實就發生在我們的生活周遭，由於頭頸癌

並沒有明顯的症狀，許多人往往容易忽略，因此要是發現自己有嘴破、乾咳、

聲音沙啞、耳悶耳脹、呼吸困難、脖子腫脹……類似情況，小心，記得趕緊就

醫，進一步全面檢查。 

頭頸癌可說是一種高致死的癌症，特別是位列「十大癌症」的口腔癌，一直以

來有著「短命癌」的稱號，在於早期不易發現，發現多是中晚期。且術後容易

局部復發、擴散，若是伴隨遠端轉移，比較常轉移到肺部、骨頭、肝臟等部

位，五年的存活率不高過 20%，成為迅速奪命的劊子手！ 

以下彙整造成頭頸癌的致病原因，包括：HPV、EBV、暴露危險因子： 

• 人類乳突病毒（Human Papillomavirus, HPV） 

人類乳突病毒（HPV），屬於一種 DNA 病毒，其中包括一百多種類型的病毒，

其中約有 40 種會感染人類的生殖器官。 



有一些頭頸癌是因病毒感染造成，像是人類乳突病毒（HPV）的感染，進而造

成頭頸癌病變，其中歐美與亞洲的感染分布不太一樣，可能是因為種族上的差

異。 

再則，很多人可能會問：「到底是如何會產生這些病毒的？」一般人類乳突病

毒存在於子宮頸癌裡面，如果發生性行為，比方說口交，口腔因為接觸，自然

就暴露在病毒當中，進而造成感染。 

• 人類皰疹病毒第四型（Epstein-Barr virus, EBV） 

EBV 是鼻咽癌的病毒，也是鼻咽癌跟其他頭頸癌不同的地方。 

根據統計，有超過 90%的人口受到 EBV 的感染，其中主要是經由唾液傳染而

來，患部大致分布於鼻咽、鼻腔、口腔、口咽。 

由於鼻咽位於腦袋的正下方，因為結構與位置的差異，因而有別於其他頭頸

癌，早期頭頸癌患者通常會採取手術方式進行治療，但是鼻咽因為靠近腦袋瓜

下面，一般都是採用放療，或再加上化療。 

• 長期暴露於危險因子──抽菸、喝酒、吃檳榔 

任何會傷害口腔、臉頰、食道、黏膜的食物與動作，自然與頭頸癌及食道癌脫

離不了關係，口咽癌及喉癌常常伴隨食道癌，舉凡抽菸、喝酒、吃檳榔，長期

暴露在危險因子裡面，高風險族群可能就是你！ 

抽菸不僅僅只是尼古丁的問題，當你點燃一根菸，當中大概就會產生 4 千多種

的化學有毒物質，尼古丁只是讓人成癮，但是裡面的已知有 69 種的致癌物質，

才是最關鍵的致病原。 

抽菸不只增加罹患肺癌的風險，因為霧氣會經過食道、胃、肝臟，更會提高頭

頸癌、食道癌和胃癌的機率，甚至是肝癌，所以反而不是尼古丁讓人得到癌

症，而是點燃後的有毒化學物質。 

「醫師，我沒有抽菸，為什麼也得到口腔癌？」別忘了，二手菸同樣會造成致

命影響，當我們吸入有毒物質的物質，那些致癌物一樣會進到身體裡面。 

另外，飲用過烈的酒精飲料，也會對口腔造成傷害，就像是在醫院內進行病人

或團體衛教時，我常常會加強宣導這些觀念。 



「有些人喜歡喝很燙的湯，自然會對黏膜造成破損，雖然也許很快就修復了，

但是這樣子反覆傷害黏膜，導致細胞一再受到破壞、修復、破壞、修復的循環

刺激，最後有可能會癌化喔！」 

「啊，這麼嚴重喔？」一名中年主婦吃驚地摀住嘴巴。 

「沒錯，就是因為細胞反覆的發炎，修復過程中有基因出錯，就成為不好的細

胞了。」我笑笑地說。 

所以，平日飲食要留意減少口腔的刺激，不要喝太燙的湯，才不會造成黏膜反

覆破損與修補。 

此外，檳榔更是直接造成口腔傷害的刺激物，過度嚼磨一種東西，就容易發生

問題，除了成分裡含著有毒物質之外，檳榔的粗纖維極為容易磨損黏膜，所以

經常性吃檳榔的話，容易造成口腔纖維化（口腔黏膜下纖維化症），不可不

慎。 

頭頸癌，特愛找青壯年！ 

綜合以上各種頭頸癌的常見症狀發現，頭頸癌的早期症狀，並不明顯又無特異

性，加上病患本身的疏忽，或是第一線的醫師未能提高警覺，以至於往往失去

早期診斷的先機而延誤治療。 

此外，應該歸咎在生活中的種種不良習慣，可能是為了「提神」效果而嚼食檳

榔，因而產生比例連結。其實癌症的產生，大概一兩成都是跟基因有關係，八

成才是後天環境的影響，如果不特別講什麼癌的話，都是這樣的通則。 

當然基因有很多未解的謎團，不能說哪種基因就會造成哪種癌症，現在還不夠

清楚。不過，現在比較明確的疾病是遺傳性大腸直腸癌，家族性大腸瘜肉症指

的就是大腸裡面產生了很多瘜肉，可能是上百顆瘜肉，那個就是遺傳，基因上

就有影響，所以才會在一、二十歲，二、三十歲就出現。 

至於 80%的後天遺傳，好歹也要暴露個幾年，或暴露一段時間，才會受到後天

環境影響，好發在四、五十歲。 

頭頸癌的族群的話，好發還是在青、壯年這段期間，大概 30 到 50 歲中間，屬

於一個高峰期。臨床上年輕的比較少，然而鼻咽癌的確是有比較年輕一點，因

為鼻咽癌主要還是跟免疫力有關係。 

男女比例來說，大部分八成都是男性，當然一樣也是暴露在危險因子，抽菸、

吃檳榔的比例比較高，另外，社經地位比較低一點的也比較容易罹患，也可以



回過來看，可以說與工作性質、抽菸、喝酒息息相關，因此鼻咽癌就會跟其他

頭頸癌比較不一樣。 

由於頭頸癌的族群往往相對弱勢，治療的部分，很多化療健保都沒有給付，每

次醫療費就是幾萬塊，雖然化療類藥物還是相對比較便宜的，但對於社經地位

比較低的族群來說，還是一種負擔。這方面的資源連結，還是要回歸社工那一

塊，看看有沒有符合低收入戶資格，或其他社會福利資源。 

自我檢視，10 種頭頸癌初步症狀 

一、頸部出現不對稱性腫塊。 

二、口咽腔內出現超過兩星期的潰瘍、凸起，或是斑點。 

三、口腔內長有不明白斑。 

四、脖子莫名腫脹。 

五、聲音沙啞。 

六、單側鼻塞、反覆性流鼻血。 

七、單側聽力不良、單耳積水、耳脹、耳悶、耳朵痛。 

八、喉嚨老是卡卡。 

九、體重莫名減輕。 

十、 無上呼吸道感染，卻持續性喉嚨痛，經常感覺喘不過氣。 

（首圖／Shutterstock Nattasak Buranasri） 

（本文作者為三軍總醫院血液腫瘤科主治醫師；原圖文刊載於陳佳宏《戰勝頭

頸癌》／博思智庫） 

 

https://www.shutterstock.com/zh-Hant/image-photo/close-mouth-man-spraying-smoke-cigarette-1278069331?src=KftTVJ-MEKPoOkuMv1QWRA-6-74




頭頸癌的肩頸復健簡介
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一、頭頸癌患者肩頸部常見問題

• 頭頸癌患者常見肩頸痠痛、僵硬、活動受限等不適。除了腫瘤本身的影
響，再加上手術及後續的放射線治療等，皆可能造成肌肉軟組織纖維化、

關節攣縮、淋巴回流受阻、神經壓迫及傷害等併發症，進一步惡化肩頸症

狀，造成緊繃感、活動受限、肩膀疼痛、上肢無力等問題，嚴重影響病患

的功能及生活品質。

• 接受放射治療後數月至數十年間，仍有可能發生遲發性的軟組織纖維化，
尤其以治療後2~5年為好發的高峰期。軟組織纖維化將造成肩頸部的活動
受限，進一步造成肩頸區域的肌肉緊繃及疼痛。

二、患者正確的姿勢擺位及居家自我照護建議

• 頭部後拉、收下巴、擴胸，維持端正挺拔姿勢：可鍛鍊後肩頸肌肉，避免
胸肌緊縮。

錯誤姿勢
(駝背、屈頸、圓肩)

正確姿勢
(頭部後拉、收下巴、擴胸)

• 倘若合併肩部下垂無力：
◇ 坐姿：宜將無力手置於桌子或是扶手上。
◇ 站姿：可將無力手置於口袋中，提供支撐並減少肩膀受力，預防肩頸肌
肉拉傷。



頭頸癌的肩頸復健簡介

2

• 睡覺時宜仰躺。若需側躺，宜讓健側在下，避免將患側壓在下方。並於身
體前方放置枕頭支撐患側上肢，減少肩頸肌肉的拉扯。

• 剛接受手術後，應避免用患側上肢提重物（勿大於1.5kg，約2瓶700c.c.大
杯裝飲料）。

• 手術及放射治療後避免使用肩背包。並請教您的醫療團隊評估何時能恢復
使用。

三、�患者自主症狀篩檢／尋求復健科或手術醫師協助
的時機

• 術後4~6週，肩頸關節活動度應達到以下標準。若無法達到下述標準或持
續惡化，宜洽詢您的復健科醫師。

◇ 頭向肩膀側傾斜可達45度。
◇ 頭側向旋轉可達60度。
◇ 肩膀前抬可貼近耳朵。

肩膀前抬可貼近耳朵頭側傾應達45度 頭側轉應達60度

60∘

45∘

何時應尋求醫師協助？

• 肩頸部位僵硬、腫脹、疼痛。
• 肩頸肌肉明顯萎縮。
• 越來越嚴重的上肢麻、脹、刺痛、感覺異常。
• 手術傷口癒合不佳、流血或顏色發黑。



頭頸癌的肩頸復健簡介
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• 肩頸紅、腫、熱、痛、流膿，或合併發燒。
• 呼吸困難，傷口新出現硬塊。

四、復健科醫師可能會給您的診斷及治療計畫

完善的復健評估，包含診斷及釐清根本原因，提供個別化的復健計畫，

以達到止痛、增進肩頸關節活動度、強化肌耐力等目標，維持良好的生活品

質與功能。

• 執行理學檢查，安排抽血、X光、超音波、神經功能等檢查。
• 口服藥物治療。
• 局部注射治療。
• 儀器治療。
• 治療性運動（包含關節鬆動術、牽拉運動、淋巴引流治療、肌力訓練）。
• 個人化居家運動計畫、評估及諮詢。
• 安排轉診至相關科別。

五、患者居家自我照顧及運動治療

• 運動目標：維持肩頸關節活動度，避免肌肉緊繃、萎縮。
• 自主運動開始時機：待引流管拔除及傷口癒合後，即應開始積極自主運動。
• 運動強度：針對每項建議運動，每天至少早晚各做一回合。未接受放射治
療患者應維持至少三個月。若有接受放射治療者，運動維持期需要更長，

以避免遲發性的放療副作用（如：軟組織纖維化）。

• 運動注意事項：
◇ 運動時維持正常呼吸，避免憋氣。
◇ 動作宜慢、輕、柔、穩定。避免因過快的拉扯而造成傷害。
◇ 剛開始學習時，可照鏡子來評估自己的動作是否正確。
◇ 以不讓組織再度受傷為原則。傷口癒合不良、皮膚黏膜破裂、肌肉肌腱
發炎時，應暫時休息。

◇ 如果運動過程中有疼痛不適，請暫停運動並洽詢您的醫療復健團隊。



頭頸癌的肩頸復健簡介
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• 腹式呼吸（Diaphragmatic breathing）
◇ 起始動作：坐在有靠背的椅子上。
◇ 雙手輕輕置於肚子上方（丹田）。
◇ 吸氣：緩慢吸氣，感受肚子逐漸膨脹（氣湧丹田），並使胸口盡量維持
不動。

◇ 吐氣：緩慢吐氣，感受肚子逐漸收縮變平坦，並使胸口盡量維持不動。
◇ 重複10次以上。
◇ 掌握要領後，隨時隨地都可做。

吸氣動作：肚子膨脹
(氣湧丹田)

吐氣動作：肚子壓縮

• 胸鎖乳突肌肌力訓練（Sternocleidomastoid muscle strengthening）
◇ 採平躺仰臥姿勢，雙手抱胸。
◇ 在肩膀不離開床的前提下，把頭抬起前屈，盡可能看向自己的腳趾，出
力維持10秒後，放鬆回到起始動作。

◇ 上述動作期間務必注意正常韻律呼吸，切勿憋氣。
◇ 持續5次。
*註：接受氣切手術的患者，欲執行此動作前，請先諮詢您的復健科醫師。
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• 聳肩運動（Shoulder shrugs）
◇ 將兩側肩膀往耳垂方向聳肩，出力維持約10秒。
◇ 重複5次。

• 斜方肌肌力訓練（Trapezius muscle strengthening）
◇ 起始動作：患側上肢自然下垂伸直。
◇ 手持約半公斤重的啞鈴（或約600ml的寶特瓶裝水）。
◇ 將手臂緩慢外展平舉，至120度左右，出力維持10秒鐘。
◇ 重複5次。
*註：重量可逐漸增加，以不會造成肩部不適的最大重量為原則。



頭頸癌的肩頸復健簡介
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• 肩胛回縮運動（Arm and shoulder retraction）
◇ 雙上臂外展，雙肘彎曲90度，使五指朝天手心朝前。
◇ 盡可能地使肩胛骨做回縮的動作，持續出力10秒鐘後放鬆，回到起始動
作。

◇ 重複5次。

• 轉頸伸展（Turning neck stretch）
◇ 輕柔地轉頭，使眼睛往右上方看。
◇ 將您的右手置於左側的臉頰及下頷上，順著眼睛的方向輕輕施力，令左
側前頸得以伸展，維持1分鐘。

◇ 輕柔地轉頭，使眼睛往左下方看（與上一動成對角線姿勢）。
◇ 將您的左手置於頭的右上方，提供一個向下伸展右側後頸的力量，維持

1分鐘。
◇ 上述動作重複5次後，轉換另一組對角線方向（左上右下），再做5次。



頭頸癌的肩頸復健簡介

7

• 側頸伸展（Side neck stretch）
◇ 盡可能地將右臂向外下方伸展。
◇ 將您的左臂置於頭上，並輕輕的將頭往左側拉動，以伸展右頸肌群。
◇ 持續1分鐘後，放鬆回到起始動作。
◇ 重複5次後，換邊。

• 後頸伸展（Posterior neck stretch）
◇ 雙手抱頭。
◇ 以雙手將頭往前下方牽拉，使後頸得以伸展，維持1分鐘後，放鬆回到
起始動作。

◇ 重複5次。



頭頸癌的肩頸復健簡介
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• 擴胸伸展運動（Pectoral stretch）
◇ 站立在90度轉彎牆角。
◇ 雙肘向上彎曲約90度，上臂外展與肩齊平，前臂置於牆壁上。
◇ 單腳輕輕地往前踏一步，並感受到胸肌因伸展而緊繃的感覺。此時盡量
打直腰桿，並使肩頸肌肉維持放鬆。

◇ 持續1分鐘，回到起始動作。
◇ 重複5次。
*註：上臂的位置可分為高過肩膀（約外展120度）、與肩齊平、低於肩膀
（約外展60度）等三個角度分別執行。

  結語

頭頸癌的治療成效逐年進步，歷經辛苦的腫瘤治療後，存活期已逐漸增

長。在抗癌徬徨、煎熬的日子裡，若能有家人持續地支持與陪伴，再加上復

健團隊介入和功能重建，協助抗癌鬥士們可以克服身體的障礙，迎向自主獨

立、有品質的生活，是指日可待的！
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bstract

he treatment of oropharyngeal squamous cell carcinoma (SCC) has evolved over the last 25 years, from open surgery to combined chemora-
iotherapy, and now to the development of minimally invasive procedures, but evidence for the best treatment is lacking. We therefore did a
ystematic search of the MEDLINE database for studies published between 1992 and 2017 that reported oncological or functional outcomes,
r both. Predefined inclusion and exclusion criteria were used for screening and selection, and 45 studies were chosen. Only one was a
andomised controlled trial, all the rest were prospective or retrospective case series. The heterogeneities in their characteristics made meta-
nalysis impossible and only qualitative analysis was feasible. We found no conclusive evidence to suggest the advantage of one therapeutic
pproach over another, so we still cannot offer patients the “ideal” treatment. We have, however, raised the possibility of there being two

ifferent entities: human papillomavirus (HPV)-positive and HPV-negative disease.

 2019 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.

eywords: Oropharyngeal Squamous Cell Carcinoma; Management; Treatment; Outcomes; Systematic Review
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ntroduction

he incidence of oropharyngeal squamous cell carcinoma
SCC) is rising throughout the developed world, particularly
n North America, Northern Europe, and Taiwan.1,2

In 2007, the International Agency for Research on Can-

er (IARC) reported that the human papillomavirus (HPV)
ype16 was a cause of both oropharyngeal and oral cavity
ancer3 (until then, the main causes had been thought to be
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onsumption of tobacco and alcohol). Recent studies have
hown that HPV causes more than 5% of cancers world-
ide, including all cervical, and an increasing proportion
f oropharyngeal cancers.4 The incidence of oropharyngeal
CC has been predicted to surpass that of cervical cancer

n some developed countries,5 and currently, the number of
atients with the disease worldwide affects the resources that
re available because so many cases are now attributed to the
irus.

The oropharynx should be considered as a separate entity
rom the rest of the head and neck because of its distinc-
ive anatomical and histological features. A recent American
pidemiological study that included four decades of data

1973–2012) confirmed that cancers of the oral cavity and
harynx do not have a single cause. It showed that the inci-
ence of most cancers of the oral cavity (vestibular cancers,

blished by Elsevier Ltd. All rights reserved.

linicalKey.com by Elsevier on March 23, 2019.
19. Elsevier Inc. All rights reserved.
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nd those of the lip, gum, floor of the mouth, hard palate,
nd buccal mucosa) had declined considerably as a result of

 reduction in smoking in the United States, but that the inci-
ence of oropharyngeal cancers and cancers of the tongue had
ncreased to a similar extent in both sexes. Age-period-cohort
nalyses have shown increases in the incidence of oropharyn-
eal cancers and those of the tongue, but the greatest increase
as in oropharyngeal cancers.6

The prevalence of HPV in oropharyngeal SCC has also
ncreased considerably in the European population. A 2016
ulticentre cross-sectional retrospective study on patients

iagnosed between 2002 and 2011 in the United King-
om showed that although the number of cases had nearly
oubled, the proportion of those without HPV remained
t roughly 50%.7 Results were similar in East Germany
1998–2011). Compared with the United States, the epidemi-
logical shift over recent decades in European countries from
PV-negative to HPV-positive disease seems to have been
elayed because of minor behavioural changes (consumption
f alcohol and tobacco smoking).8 According to the con-
lusions of these studies, however, the rapid increase in the
ncidence of oropharyngeal SCC cannot be attributed solely
o the influence of HPV.

The oropharynx comprises the base of the tongue, soft
alate, palatine tonsillar fossa, and pharyngeal wall. The
alatine and lingual tonsils, together with the pharyngeal
adenoid) and tubal tonsils of the nasopharynx, form a cir-
ular area of mucosa-associated lymphoid tissue (MALT)
nown as Waldeyer’s tonsillar ring.

Histologically, the mucosa of this region is distinct from
ther mucosal surfaces, as it is composed of lymphoepithe-
ium, a reticulated epithelium with a discontinuous basement

embrane. The palatine tonsils have the most convoluted and
eep crypts, followed by the lingual tonsils. The adenoids and
ubal tonsils contain less of this lymphoid tissue.

SCC accounts for more than 95% of tumours of the
ropharynx. The lack of a consistent basement membrane
n the palatine and lingual tonsils precludes the possibility
f the disease being restricted by their surfaces (SCC in situ
ends to occur only in the soft palate and pharyngeal wall),
nd more than 60% of patients with SCC of the oropharynx
notably of the tonsil and base of the tongue) present with
nvolved cervical lymph nodes. Between 10% and 15% have
istant metastases.9

Anatomically, the oropharynx is the intersection between
he airway and digestive tract, and it has a strategic role in the
wallowing process. Surgery and radiological interventions
or oropharyngeal SCC can damage the pharyngeal tissues
nd result in obstruction, xerostomia, stenosis, or lack of mus-
ular coordination, and will eventually lead to dysphagia.10

The ultimate goal of treatment is to cure, prevent sec-
ndary tumours or recurrence, preserve function (speech,
wallowing, and taste), and minimise complications. To

chieve this, management has evolved, and the Veterans
ffairs Laryngeal Cancer Study in 1991, which showed the

ffectiveness of chemoradiotherapy to preserve the larynx

S
t
p
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n cases of advanced cancers (stage III or IV),11 estab-
ished the conversion from surgical management to organ
reservation. This new approach resulted in the adoption of
ombined chemoradiotherapy alone as the first-line treatment
or oropharyngeal SCC despite a lack of studies and evidence.

Currently, when operation is the first method of treat-
ent, minimal access techniques such as transoral laser
icrosurgery or transoral robotic surgery (TORS) are used.
wo-dimensional radiotherapy has evolved into less toxic

ntensity-modulated radiotherapy (IMRT), and new de-
scalations in protocols for chemoradiation have been studied
o reduce complications.12

Decisions about the best approach should take these
hanges into account.

We know of no recommended published guideline that
ompares the effectiveness of different treatments in terms
f oncological and functional outcomes. The purpose of this
ystematic review therefore was to establish whether these
hanges in the treatment and management of oropharyngeal
CC over the last 25 years have improved outcomes in terms
f disease control, maintenance of function, and reduction in
oxicity.

im

ll patients studied were treated with curative intent. We
ompared the results of the different treatments (conventional
nd minimally-invasive surgery, radiotherapy, chemotherapy,
r a combination) and used the oncological and functional
utcomes as benchmarks for success. Our main objective was
o find out which, if any, is the most effective.

aterial  and  methods

lectronic  search  strategy

or this systematic study, we developed a detailed search
trategy in collaboration with a specialist librarian. We
earched the MEDLINE database in May 2017 for all original
tudies published between 1992 and 2017 using the following
earch terms: “oropharyngeal”, “squamous cell carcinoma”,
management”, “treatment”, “surgery”, “minimally inva-
ive surgery”, “minimally invasive procedures”, “outcomes”,
salvage”, “response to treatment”, “neoadjuvant chemother-
py”, “induction chemotherapy”, “chemoradiation”, “radio-
herapy”, “radiation therapy”, “intensity-modulated radiation
herapy”, “target therapy”, and “targeted drugs”.

We considered only studies in the English language and
hose on human subjects.

All the papers included focused on the oncological or func-
ional outcomes, or both, of treatments for oropharyngeal

CC. They reported original research including randomised

rials, cohort studies, case control studies, retrospective and
rospective observational studies, and case series of more

icalKey.com by Elsevier on March 23, 2019.
 Elsevier Inc. All rights reserved.
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han 10 patients. Overviews, reviews, meta-analyses, and
apers that did not focus on the treatment and outcomes of
atients with oropharyngeal SCC, together with those that
ncluded fewer than 10 patients, or patients with tumours
n other sites (nasopharynx, hypopharynx, larynx, or oral
avity), were excluded.

earch  for  other  resources

e also searched the references of the papers included and
ther reviews of the treatment of oropharyngeal SCC (not
ncluded in the study) to identify further relevant papers.

eview  process

wo reviewers assessed the titles and abstracts for relevance.
f the abstract did not clearly state the site of the tumour, the
ull text was screened. Full texts of all the papers included
ere retrieved, and two authors reviewed them indepen-
ently for relevance. Any disagreements were resolved by
iscussion with the third author. The review was conducted
ccording to the Prisma extension statement for the reporting
f systematic reviews.13 No ethics approval was required.

ata  extraction  and  management

he data were extracted independently by both reviewers
nd stored on a Microsoft Excel spread sheet. In each case
e recorded the year of publication, period and design of

he study, site and type of treatment, stage of disease, num-
er of patients, follow up, oncological outcome (overall and
isease-free survival, and locoregional control), functional
utcome (including method of assessment), and complica-
ions.

Details of the studies are shown in Table 1.14–59

uality  assessment

able 2 summarises the methodological quality of evidence
f each study based on the levels published by the Oxford
entre for Evidence–based Medicine.60

esults

ig. 1 shows the search strategy. A total of 46 papers (45 stud-
es) were finally included. Two papers reported the outcomes
f one study (Holsinger et al44 reported functional outcomes,
nd Laccourreye et al45 oncological outcomes).

tudy  characteristics

nly one of the studies was randomised.34 Twelve

ere prospective case series.34,37,40,46–50,53,54,56,57

ll the rest were retrospective case
eries,14–33,35,36,38,39,41–45,51,52,55,58,59 of which three

t
e
h
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ere matched for stage of disease.43,52,55 A total
f 27 papers considered all four subsites of the
ropharynx,21–24,27,31,32,34,36–43,47–50,52,53,55–59 ten focused
n the tonsil,15–18,26,33,35,44,45,54 eight on the base of the
ongue,14,19,20,25,29,30,46,51 and one on the lateral wall.28

Twenty-one compared different
reatments15–17,20,21,23,25,31,34–38,42,43,52,54–57,59 while
5 did not.14,18,19,22,24,26–30,32,33,39–41,44–51,53,58

A total of 27 papers considered all stages of
isease.14–19,23,25,27,28,31–33,36,37,39,44–47,50–53,55,57,59 The
est considered only early21,22,24,30,40,48,54,56,58 or advanced
ancer.20,26,29,34,35,38,41–43,49 All studies reported different
ollow-up rates.

A total of 30 papers reported overall
urvival,14,15,18,19,22,24–26,28–32,34–36,38,39,41–46,49,51,52,54,57,58

nd of them, 19 reported it at five years. A
otal of 20 reported locoregional control (13
t five years),15,16,24,25,30–36,38,39,44–46,49,51,57,58

nd 23 disease-free survival (15 at five
ears).16,17,19,26,28–36,38,39,42,46,49,51,54,55,57,58

A total of 24 objectively assessed functional outcomes
nd quality of life. 20–23,27,28,37,40,42–54,56,58,59 Table 3 shows
he questionnaires that were used, and Table 4 the objective
ssessments. In one publication a multivariate analysis had
een done to assess the ability to swallow solids, pastes, and
iquids.27

Complications were reported in 32
ublications.14,15,17–19,21,22,27–29,32–36,38–47,49,51–54,57,58

We had planned to use the data for statistical analysis, but
he heterogeneities in the studies’ characteristics (different
omparisons and outcome measures) made it impossible.

The data, however, provide an overview of the changes
n management during the last 25 years, and to show this,
e have grouped the publications chronologically according

o approach: conventional surgery, organ preservation, and
inimally-invasive surgery.

onventional  surgery

he first retrospective studies from 1993 and 1994 supported
ggressive surgery for oropharyngeal cancers, and reported
ood survival and local control in patients with SCC of
he base of the tongue14 and tonsil.15 Resection was done
hrough a transoral approach, mandibular osteotomy, partial
andibulectomy, or pharyngotomy. In both studies, adju-

ant treatment was suggested only in advanced stages (III
nd IV) to improve locoregional control. The most common
omplications were wound infections, partial flap necrosis,
nd pulmonary compromise. Outcomes for speech and swal-
owing were satisfactory, but no objective measures were
sed.14,15

In 1998, a retrospective study on tonsillar SCC showed

hat radiation was a valid alternative to operation for local dis-
ase (stage I/II). In cases of advanced disease (stage III/IV),
owever, five-year local control with radiotherapy alone was

linicalKey.com by Elsevier on March 23, 2019.
19. Elsevier Inc. All rights reserved.
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Table 1
Study characteristics.

First author, year,
and reference

Group Site Management Stage No. of patients Follow up
(months)

Oncological outcome Functional
outcome/QoL
objective
measurement

Reported
complications

Overall survival Locoregional
control

Disease-free
survival

Kraus 199314 1979–1989 BoT Operation +/− RT T1,T2,T3,T4 100 Median 39.6 5-year I/II 77%,
III 64%, IV 59%

NR NR NR Yes

Foote 199415 1970–1988 Tonsil Operation cf
operation + RT

T1,T2,T3,T4 72 (56 cf 16) Minimum 42 5-year III 56% cf
100%, IV 43% cf
78%

5-year I 77% cf
78%, II 70% cf
83%, III/IV75% cf
44%

NR NR Yes

Hicks 199816 1971–1991 Tonsil Operation alone cf
RT alone

T1,T2,T3,T4 76 (56 cf 20) Median 42 NR 5-year 75% cf
60%

5-year 61% cf
37%

NR No

Perez 199817 1959–1991 Tonsil RT cf
preRT + operation
cf operation + post
RT

T1,T2,T3,T4 384 (154 cf
144 cf 86)

Median 111.6 NR NR 5-year I 50% cf
50%, II 23% cf
60% cf 50%, III
50% cf 57% cf
62%, IV 58% cf
50% cf 50%

NR Yes

Galati 200018 1981–1995 Tonsil Operation +/− RT T1,T2,T3,T4 162 Minimum 24 5-year I 89%, II
91%, III 79%, IV
52%

NR NR NR Yes

Gourin 200119 1980–1997 BoT Operation +/− RT T1,T2,T3,T4 87 Median 38 5-year 49% NR 5-year I 100%, II
86%, III 62%, IV
48%

NR Yes

Perlmutter 200220 1976–2000 BoT Operation cf no
operation

T3,T4 61 (43 cf 18) Median 38.5 NR NR NR 3 questionnaires:
PSSHN,
UW-QoL, history
of treatment

No

Pourel 200221 1992–1998 OP Surgery + RT cf
BT +/− EBRT cf
EBRT alone

T1,T2,T3 113 (27 cf 49
cf 37)

Median 62 NR NR NR 2 questionnaires:
EORTC QLQ
C30, EORTC
H&N35

Yes

Watkinson 200222 1993–2000 OP Operation + RT T1,T2 18 Median 45,6 2-year 100%,
5-year 92%

NR NR 2 questionnaires:
EORTC QLQ
C30, GHQ-12

Yes

Allal 200323 1981–1998 OP Operation + RT cf
RT +/− CT

T1,T2,T3,T4 60 (20 cf 40) Median 78 cf
27

NR NR NR 2 questionnaires:
PSSHN, EORTC
QLQ C30

No

Cosmidis 200424 1995–2000 OP Operation alone T1,T2 N0 53 Up to 60 1-year 100%,
3-year 94.6%,
5-year 73%

1-year 96.22%,
3-year 92.45%,
5-year 88.68%

NR NR No
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Barrett 200425 1992–1998 BoT Operation + RT cf
RT cf
RT + interstitial
RT

T1,T2,T3,T4 53 (17 cf 16 cf
20)

Median 31 5-year 44% cf
24% cf 33%

5-year 74% cf
25% cf 87%

NR NR No

Bachar 201026 1970–1990 Tonsil Salvage operation
after RT

NR 175 Up to 60 5-year 23% NR 5-year 40% NR No

Buiret 201127 1998–2003 OP Operation
+/− RT+/−
chemotherapy

T1,T2,T3,T4 254 Up to 120 NR NR NR Alimentation
multivariate
model analysis,
NGT dependence,
weight loss

Yes

Diaz-Molina
201128

1990–2008 Lateral
wall

Operation +/− RT T1,T2,T3,T4 155 Median 39 5-year 33% NR 5-year 43% Tracheotomy
duration; NGT
dependence

Yes

Rodrigo 2011 29 1990–2007 BoT Transhyoid
operation +/− RT

II,III,IV 84 Median 19 5-year 19% NR 5-year 31% NR Yes

lyer 201330 1985–2005 BoT Operation +/− CRT T1,T2 128 Median 68 5-year 60% 5-year 70% 5-year 61% NR No
Iyer 201531 1985–2005 OP Operation +/− RT

P16 + OPC cf P16
- OPC

T1,T2,T3,T4 201 (106 cf
95)

Up to 60 5-year 60% (74%
cf 44%)

5-year 89% 5-year 76% (84%
cf 66%)

NR No

Fein 199632 1964–1991 OP RT +/− neck
dissec-
tion +/−  salvage
surgery

T1,T2,T3,T4 490 Minimum 24 5-year 44% 5-year 85% 5-year 77% NR Yes

Mendenhall
200033

1964–1997 Tonsil RT +/− neck
dissection

T1,T2,T3,T4 400 Minimum 24 NR 5-year T1 83%,T2
81%,T3 74%,T4
60%

5-year I 100%, II
86%, III 82%, IVa
63%, IVb 22%

NR Yes

Denis 200434 1994–2001 OP RT cf CRT III,IV 226 (113 cf
109)

Median 66 5-year 15.8% cf
22.4%

5 year 24.7% cf
47.6%

5-year 14.6% cf
26.6%

NR Yes

Shirazi 200635 1994–2002 Tonsil CRT cf operation T3,T4 74 (38 cf 36) Median 34.8 4-year 41% cf
71%

4-year 48% cf
71%

4-year 86% cf
94%

NR Yes
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Table 1 (Continued)

First author, year,
and reference

Group Site Management Stage No. of patients Follow up
(months)

Oncological outcome Functional
outcome/QoL
objective
measurement

Reported
complications

Overall survival Locoregional
control

Disease-free
survival

Hodge 200736 1995–2005 OP IMRT cf RT cf
RTpreIMRTera

T1,T2,T3,T4 195 (52 cf 38
cf 105)

Median 30.4 3-year 88.2% cf
81.1% cf 67.7%

3-year 96.1% cf
78.1% cf 88.1%

3-year 97.7% cf
83.5% cf 79.9%

NR Yes

Yao 200737 1997–2005 OP IMRT cf
conventional RT

T1,T2,T3,T4 53 (26 cf 27) 12 NR NR NR Questionnaire:
HNCI HRQoL

No

Rusthoven 200838 1998–2007 OP 3D-CRT cf
AFRT-CB cf
IMRT

III, IV 87 (23 cf 32 cf
32)

Median 24 2-year 77.3% 2-year 86,4% 2-year 69.5% NR Yes

Mendenhall
201039

2001–2007 OP IMRT T1,T2,T3,T4 130 Median 42 5-year 76% 5-year 87% 5-year 93% NR Yes

Cartmill 201240 2006–2009 OP AFRT-CB T1,T2,T3 12 24 NR NR NR Questionnaire:
MDADI

Yes

Self 201341 2005–2010 OP CT without
operation

T2,T3,T4 139 24 13.0 months
haemorrhages cf
50.0 months
haemorrhage

NR NR NR Yes

Lohia 201442 2000–2009 OP IMRT cf 3D-CRT T2,T3,T4 159 (103 cf
56)

Median 34.8
cf 57.5

2-year 62% cf
71%

NR 2-year 59% cf
66%

ECOG
performance
status; NGT
depen-
dence;Weight
loss

Yes

Dobrosotskaya
201443

2000–2002 OP CRT carboplatin
and cisplatin + RT
cf weekly
carboplatin + RT

T3,T4 70 (35 cf 35) 36 3-year 71% cf
88%

NR NR NGT dependence
26% cf 6%

Yes

Holsinger
2005*,44

Laccourreye
2005*,45

1978–1998 Tonsil TLO +/− induction
CT or RT +/− post
RT

T1,T2,T3,T4 191 Mean 120 1-year 87.5%,
3-year 66.2%,
5-year 56.2%

1-year 91.2%
3-year 82.1%,
5-year 82.1%

NR NGT dependence;
tracheotomy
duration; hospital
stay duration

Yes

Grant 200646 1997–2005 BoT TLM +/− RT T1,T2,T3,T4 59 Mean 31 2-year T192%,T2
91%,T3100%,T4
75%, 5-year T1
58%, T2 91%,T3
75%, T4 38%

2-year and 5-year
T1 100%,T2
87%,T3 100%,T4
69%

2-year and 5-year:
84%

FOSS, CS Yes

Moore 200947 2007–2008 OP TORS +/− CRT T1,T2,T3,T4 45 1 NR NR NR FOSS, CS Yes
Sinclair 201148 2007–2010 OP TORS +/− CRT T1,T2 42 Median 17 NR NR NR Questionnaire:

MDADI
No

Haughey 201149 1996–2006 OP TLM + neck dis-
section +/− CRT

III,IV 204 Mean 49 2-year 89%,
3-year 86,5%,
5-year 78%

NR 2-year 85%,
3-year 82%,
5-year 74%

NGT dependence;
FOSS, hospital
stay duration

Yes
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Leonhardt 201250 2007–2008 OP TORS +/−  CRT T1,T2,T3,T4 38 12 NR NR NR 2 questionnaires:
PSSHN, SF-8
health survey

No

Canis 201351 1986–2007 BoT TLM +/−  CRT I,II,III,IV 82 Median 51 5-year I–II 70%,
III 44%, IV 58%

5-year I–II 94%,
III 78%, IV 81%

5-year I–II 86%,
III 54%, IV 69%

NGT dependence Yes

White 201352 2003–2011 OP Salvage surgery:
TORS cf open
surgery

T1,T2,T3,T4 128 (64 cf 64) 24 2-year 74% cf
43%

NR NR NGT dependence;
tracheotomy
duration; hospital
stay duration

Yes

Dziegielewski
201353

2008–2012 OP TORS T1,T2,T3,T4 81 Mean 22.7 NR NR NR Questionnaire:
HNCI HRQoL;
NGT dependence;
hospital stay
duration

Yes

Lee 2014 54 2008–2011 Tonsil TORS cf
conventional
surgery

T1,T2,T3 57(27 cf 30) Mean 20.3 2-year 100% cf
96.7%

NR 2-year 95,6% cf
91,6%

2 questionnaires:
VHI 10, MDADI;
NGT dependence

Yes

Ford 201455 2004–2012 OP TORS cf open
surgery

T1,T2,T3,T4 130 (65 cf 65) 36 NR NR 1-year 94% cf
85%, 2-year 91%
cf 75%, 3-year
89% cf 73%

NR No

O’Hara 201556 2011–2013 OP TLM +/− CRT cf
CRT

T1,T2,T3 56 (23 cf 33) 3 NR NR NR Questionnaire:
MDADI;
Normalcy of Diet
Scale (subsection
of PSSHN); WST
time

No

Smith 201557 2000–2009 OP TORS + neck
dissection cf CRT

T1,T2,T3,T4 70 (42 cf 38) 33 3-year 83% cf
57%

3-year 90% cf
74%

3-year 94% cf
85%

NR Yes

Chauhan 201558 2010–2014 OP TLM T1,T2 12 Median 15 1-year 82% 1-year 100% 1-year 100% NGT dependence Yes
Zevallos 201659 2010–2011 OP TORS cf

non-robotic
transoral surgery

T1,T2,T3,T4 514 (369 cf
145)

1 NR NR NR 30 days
readmission

No

cf = compared with; QoL = quality of life; BoT = base of tongue; RT = radiotherapy; NR = not reported; PSSHN = performance status scale for head and neck cancer patients; UW-QoL, University of Wash-
ington quality of life instrument; OP = oropharynx; BT = brachytherapy; EBRT = external beam radiotherapy; EORTC = European Organisation for Research and Treatment of Cancer; GHQ = General Health
Questionnaire; CT = chemotherapy; NGT = nasogastric tube; CRT = chemoradiotherapy; OPC = oropharyngeal cancer; IMRT = intensity-modulated radiotherapy; HNCI HRQoL = Head and Neck Cancer Inven-
tory health-related quality of life; 3D-CRT = 3-dimensional conformal radiotherapy; AFRT-CB = accelerated fractionation radiotherapy with concomitant boost; MDADI = MD Anderson Dysphagia Inventory;
ECOG = Eastern Cooperative Oncology Group; TLO = transoral lateral oropharyngectomy; TLM = transoral laser microsurgery; FOSS = Functional Outcome Swallowing Scale; CS = Communication Scale;
TORS = transoral robotic surgery; S = short form; VHI = Voice Handicap Index; WST = water swallow test.

∗ Holsinger et al44 and Laccourreye et al45 reported outcomes from the same study.
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Table 2
Methodological quality of evidence based on the Oxford Centre for
Evidence–based Medicine.

First author and
reference

Year Study design Level of
evidence

Kraus14 1993 Retrospective 4
Foote15 1994 Retrospective 4
Hicks16 1998 Retrospective 4
Perez17 1998 Retrospective 4
Galati18 2000 Retrospective 4
Gourin19 2001 Retrospective 4
Perlmutter20 2002 Retrospective 4
Pourel21 2002 Retrospective 4
Watkinson22 2002 Retrospective 4
Allal23 2003 Retrospective 4
Cosmidis24 2004 Retrospective 4
Barrett25 2004 Retrospective 4
Bachar26 2010 Retrospective 4
Buiret27 2011 Retrospective 4
Diaz-Molina28 2011 Retrospective 4
Rodrigo29 2011 Retrospective 4
lyer30 2013 Retrospective 4
Iyer31 2015 Retrospective 4
Fein32 1995 Retrospective 4
Mendenhall33 2000 Retrospective 4
Denis34 2004 Prospective randomised 3B
Shirazi35 2005 Retrospective 4
Hodge36 2007 Retrospective 4
Yao37 2007 Prospective non-randomised 4
Rusthoven38 2008 Retrospective 4
Mendenhall39 2010 Retrospective 4
Cartmill40 2011 Prospective non-randomised 4
Self41 2013 Retrospective 4
Lohia42 2014 Retrospective 4
Dobrosotskaya43 2014 Retrospective matched 4
Holsinger*,44 2005 Retrospective 4
Laccourreye*,45

Grant 46 2006 Prospective non-randomised 4
Moore 47 2009 Prospective non-randomised 4
Sinclair48 2011 Prospective non-randomised 4
Haughey49 2011 Prospective non-randomised 4
Leonhard50 2012 Prospective non-randomised 4
Canis51 2013 Retrospective 4
White52 2013 Retrospective matched 4
Dziegielewski53 2013 Prospective non-randomised 4
Lee54 2014 Prospective non-randomised 4
Ford55 2014 Retrospective matched 4
O’Hara56 2015 Prospective non-randomised 4
Smith57 2015 Prospective non-randomised 4
Chauhan58 2015 Retrospective 4
Zevallos59 2016 Retrospective 4

∗ 44 45
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Holsinger et al and Laccourreye et al reported outcomes from the
ame study.

ot satisfactory when compared with operation (five-year
isease-specific survival was 47% in the operation group and
7% in the radiation group).16

In the same year, Perez et al reported long-term onco-
ogical outcomes (five and 10 years) of 32 years’ experience
1959–1991) of radiotherapy alone, preoperatively, and post-

peratively. They thought that radiotherapy was the treatment
f choice in patients with stage T1–T2 carcinoma of the
onsillar fossa. In those with T3–T4 tumours who were

i
a
y
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n a good general condition, operation and postoperative
rradiation offered better control than a single method of
reatment and preoperative irradiation, but with greater

orbidity. Complications in patients who had postoper-
tive radiotherapy were severe dysphagia, oropharyngeal
stulas, and rupture of the carotid artery that resulted in
eath.17

More recently, a study of 53 patients treated between 1992
nd 1998 for SCC of the base of the tongue, compared three
ifferent treatments: surgical resection combined with radio-
herapy, radiotherapy alone, and radiotherapy plus interstitial
adiation. Five-year survival and local control was lowest in
atients treated with radiotherapy alone, but they had the best
peech and swallowing outcomes.25

In a retrospective analysis of the surgical treatment of
7 patients with SCC of the base of the tongue in 2001,
ourin and Johnson19 found that operation was effective for

arly disease. However, as a result of postoperative com-
lications in those with advanced disease, they suggested
rgan-preserving protocols using radiotherapy or chemora-
iation instead.

On the other hand, Galati et al18 supported the use of
peration for tonsillar SCC (even in patients with advanced
esions) to enable the biological staging of cancers that
equire adjuvant treatment. They emphasised the problems
adiotherapy can cause (xerostomia, dysphagia, pain, diffi-
ulty in speaking, and dental caries), and the need for dental
ssessment before treatment to reduce the risk of osteora-
ionecrosis.

In their study of 18 patients (published in 2002) from
irmingham, UK, Watkinson et al supported combination

reatment to improve five-year survival and quality of life in
atients with T1 and T2 lesions.22

In 2003, Cosmidis et al24 reported that operation alone
ad an essential role in patients with T1/T2, N0 disease,
nd they stated that the oncological results were similar to
hose of classic radiotherapy in terms of locoregional control
nd survival because it avoided the complications and after-
ffects of radiotherapy. In cases of recurrence, they found that
perations in non-irradiated areas resulted in lower morbidity
nd mortality. Postoperative radiotherapy could also be more
ffective.

To our knowledge, the first study that reported functional
utcomes and quality of life (QoL) objectively after treatment
f advanced SCC of the base of the tongue, was published
n 2002. It included 61 patients (43 treated by operation
nd 18 by radiotherapy, with or without chemoradiotherapy
r brachytherapy) with stage III and IV disease, and used
hree independent questionnaires. The first was the Perfor-

ance Status Scale for Head and Neck Cancer Patients, which
onsidered three areas of function: eating in public, under-
tandability of speech, and normality of diet. The second was
he University of Washington Quality of Life (UW-QoL)
nstrument, and the third, a questionnaire developed by the
uthors to evaluate the history of treatment. Statistical anal-
sis showed that xerostomia was significantly worse with

icalKey.com by Elsevier on March 23, 2019.
 Elsevier Inc. All rights reserved.
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*Two papers reported the results of one stud y. One reported func�onal outcomes44 and the other, oncological outcomes.45

Records iden�fied through sear ch of  databas e 
a�er dupli cates removed (n = 1330 )

Titles scree ned for relevance (n = 1330 )

Records exclud ed (n = 1112 )
(11 reviews and 1101 not 

about treatment of 
orophar yngeal cancer)

Abstra cts  scree ned (n = 218 ) Records  exclud ed (n =  167)
(41  overviews, reviews, 

meta-analyses not specified 
in �tle, and  12 6 did not 

focus on orophar yx)

Full-text ar �cles ass ess ed 
for eli gibility

(n = 51)

Add i�onal full-text s iden�fied 
through hand  sear ches

(n =  30 )

Ar�cles considered 
for full  review

(n = 81)

Full-text ar �cles exclud ed 
(n = 35)

(outcomes confound ed by 
treatment of other sites)

Papers includ ed 
in the review

(n =  46*) 

Fig. 1. Flow diagram of the search strategy.

Table 3
Questionnaires used.

Questionnaire and reference

Performance Status Scale for Head and Neck cancer Patients
(PSSHN)20,23,50

University of Washington Quality of Life (UW-QoL)20

European Organisation for Research and Treatment of Cancer
(EORTC) QLQ C3021–23

Head and Neck (H&N)3521

General Health Questionnaire (GHQ)1222

MD Anderson Dysphagia Inventory (MDADI)40,48,54,56

Head and Neck Cancer Inventory Health-Related Quality of Life
(HNCI HRQoL)37

Short Form (SF) 8 Health Survey50
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Table 4
Objective assessments used in the studies.

Objective assessment

Functional Outcome Swallowing Scale (FOSS)46,47,49

Communication Scale (CS)46,47

Normalcy of Diet Scale (subsection of the PSSHN)56

Weight loss27,42

Timed water swallowing test (WST)56

Duration of need for nasogastric tube27,28,42–45,49,51–54,58

Duration of need for tracheotomy28,44,45,52

Duration of hospital stay44,45,49,52,53

R

H
w
P
t
w
d
g
t
t
t
c
s
w

oice Handicap Index (VHI)54

on-operative treatment, and that operation was associated
ith a longer hospital stay.20

Another study used two questionnaires, the Euro-
ean Organisation for Research and Treatment of Cancer
EORTC) QLQ-C30 core questionnaire and the specific head-
nd-neck cancer module (H&N35), to evaluate 113 patients
wo years after treatment for T1–T3 oropharyngeal SCC in
wo French cancer centres. Patients had brachytherapy with
r without external beam radiotherapy, operation plus radio-
herapy, or external beam radiotherapy only. The authors
ound that operation plus radiotherapy, as the initial treat-
ent, favourably influenced scores for emotional function,
ut that brachytherapy had a negative influence on QoL.21

The first study we found that came to different conclusions
n terms of functional outcome was done at the University

y
c
t

Downloaded for Anonymous User (n/a) at Taipei Veterans General Hospital from Clin
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eadmission59

ospital of Geneva. The QoL of 60 patients had been assessed
ith the Performance Status Scale for Head and Neck Cancer
atients, and the EORTC QLQ-C30 questionnaire after radio-

herapy with or without chemotherapy, or after radical surgery
ith or without radiotherapy. Functional outcomes for early
isease were equivalent in the operation and radiotherapy
roups, but in cases of advanced disease, the results were bet-
er in the radiotherapy group. As a result, the authors decided
o move away from radical surgery to radical non-surgical
reatment for all patients with advanced oropharyngeal can-
ers and, despite the ongoing movement in this direction,
uggested that a prospective study with a larger sample size
as essential.23

Conversely, in 2013, Iyer et al30 reported successful five-

ear oncological outcomes in 128 patients who had primary
onventional operations for T1/T2 SCC of the base of the
ongue. The study period was from 1985 to 2005. Two

icalKey.com by Elsevier on March 23, 2019.
. Elsevier Inc. All rights reserved.
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10 F. Maschio et al. / British Journal of Ora

ears later, the same team published a retrospective study
f oropharyngeal SCC in patients who had primary opera-
ions with curative intent, and found that prognosis was better
n those who were HPV-positive than in those who were not
five-year overall survival was 74% in the HPV-positive group
nd 44% in the HPV-negative group).31

Rodrigo et al reported good oncological and functional
esults at five years after a mandible-sparing approach using
ranshyoid surgery in patients with stages I, II, and III SCC
f the base of the tongue.29

Diaz-Molina et al reported the results of conventional
perations in patients with SCC of the lateral wall.28

ntraoral, transpharyngeal, and transmandibular approaches,
ollowed by radiotherapy in those with early and moderately
dvanced stages (I–III) resulted in good oncological and func-
ional outcomes. In those with stage IV disease, morbidity
as low and function preserved, but five-year oncological
utcomes were poor, and patients were considered for con-
urrent chemoradiotheray.

Buiret et al27 reported long-term functional outcomes (five
nd 10 years) in terms of alimentation in 254 patients who
ere treated surgically for oropharyngeal SCC (if operable)

nd radiotherapy with or without chemotherapy. To assess
he impact of treatment on swallowing, the authors analysed
he patients’ weight, use of a nasogastric tube, and ability to
at solids, pastes, and liquids. Although 25.9% had surgical
omplications (infection, bleeding, pharyngostoma, cervical
aematoma, pneumonia, orostoma, fever with an unknown
ause, disunion of the flap, hepatic failure, acute delirium, and
ymphorrhea), the authors stated that they preferred operation
ollowed by radiotherapy to radiotherapy alone because of the
otential long-term side effects of radiation (despite the lack
f significant evidence).

In their study of 175 patients with recurrent tonsillar SCC
fter radical radiotherapy, Bachar et al26 supported the use of
peration when radiotherapy failed. They reported five-year
verall survival of 23% and disease-free survival of 40%.

rgan-preservation

n 1996, Fein et al published the findings of 30 years’
xperience of the treatment of oropharyngeal SCC with
adiotherapy alone at the primary site, with or without neck
issection. A total of 490 patients were treated between 1964
nd 1991 with follow up of at least two years. Local con-
rol was achieved in 73% of patients with radiotherapy alone,
verall local control after salvage was 78%, and 2.6% had
evere complications (defined as those that required surgical
ntervention, inpatient stay, or resulted in death). The authors
oncluded that tumour control and survival after radiother-
py were comparable to the rates achieved with combined
rradiation and operation, but with less morbidity.32 Menden-
all et al33 reached similar conclusions five years later. They

eported good five-year oncological outcomes in their series
f 400 patients treated for tonsillar SCC, and the incidence
f severe complications was 5%.

g

a
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In their comparison of organ-preservation and opera-
ion for advanced tonsillar SCC, Shirazi et al35 found no
ignificant difference in four-year overall survival and recur-
ence. The incidence of complications was similar in both
roups: 26% after operation (serious wound infection, failed
ree flap, wound dehiscence, orocutaneous fistula) and 25%
fter organ-preservation treatment (haematological toxicity
n those treated with chemotherapy, and xerostomia and
steonecrosis in those treated with radiotherapy). The authors
herefore recommended organ-preservation treatment for
atients with stage III–IV disease.

In 2004 the results were published of a French randomised
rospective study that compared radiotherapy alone with con-
omitant chemoradiotherapy in patients with stages III and
V oropharyngeal SCC and no evidence of distant metastases.
ive-year overall survival and locoregional control was better

n the concomitant chemoradiotherapy group but there were
ore complications (56%) than in the radiotherapy group

30%). Anaemia was the most important prognostic factor
or survival.34

Cartmill et al40 reported ongoing problems with swallow-
ng and salivary function two years after altered fractionation
adiotherapy with concomitant boost (AFRT-CB). Patients’
iets were restricted and they had not regained the weight
hey had lost.

The popularity of organ-preservation treatment grew after
he introduction of IMRT, which improved locoregional
ontrol and survival when compared with conventional
adiotherapy. These findings were published in a 2007
tudy that compared the three-year oncological outcomes
f patients treated with IMRT with those treated before its
ntroduction.36 In 2010 Mendenhall et al39 reported simi-
ar oncological results at five years in 130 patients. IMRT
educed the mean irradiation dose to the parotids and conse-
uently the risk of long-term xerostomia.

Yao et al37 compared the health-related quality of life
HRQoL) of patients who had IMRT with that of those who
ad conventional radiotherapy. At 12 months, eating, speech,
esthetics, and social disruption, were better in the IMRT
roup than in the radiotherapy group. However, at three
onths, both groups had a considerable reduction in the eat-

ng domain, and at six months, function had started to improve
n the IMRT group, but was continuing to deteriorate in the
ther.

In comparison with 3-dimensional conformal radiother-
py (3D-RT) and accelerated fractionation with concomitant
oost (AFxCB), IMRT was more effective and resulted in
ess skin and mucosal toxicity in patients treated for stage III
nd IV oropharyngeal SCC.38

Lohia et al42 found that when compared with 3-
imensional conformal radiotherapy, IMRT improved
utcomes related to toxicity (effect on skin and mucous
embranes) and the need for a percutaneous endoscopic
astrostomy (PEG) tube.
Self et al41 studied the risk of oropharyngeal haemorrhage,

 life-threatening complication associated with chemora-

icalKey.com by Elsevier on March 23, 2019.
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iotherapy alone. The most important determinant for its
ccurrence was advanced T stage (nodal disease was not

 risk factor), and it occurred in patients with recurrent or
ersistent disease, or both, or those with radiation necrosis.

Different combinations of chemoradiotherapy have been
sed to minimise morbidity without compromising the onco-
ogical results. Dobrosotskaya et al43 found that in locally
dvanced SCC, three-year survival in patients treated weekly
ith chemotherapy plus radiotherapy was similar to that in

hose treated with high-dose chemotherapy plus radiotherapy,
ut was better tolerated.

inimally-invasive  surgery

 prospective study published in 2006 by Grant et al46 pre-
ented the functional and oncological outcomes of all patients
reated with transoral microsurgery for SCC of the base of
he tongue (1997–2005) at the Mayo Clinics in Jacksonville,
lorida, and Scottsdale, Arizona. The authors concluded that

t was a promising alternative to conventional surgery, with or
ithout radiotherapy, and resulted in favourable local control

nd survival, with fewer functional side-effects.
Seven years later, in a similar study on SCC of the base

f the tongue, Canis et al51 came to a similar conclusion
bout the effectiveness of primary transoral microsurgery,
ut they had combined it with radiotherapy with or without
hemotherapy.

Holsinger et al44 and Laccourreye et al45 reported the
se of transoral lateral oropharyngectomy as a conservative
lternative to radiation therapy. These two studies reported
0 years’ retrospective analysis of the same 191 patients, and
tated that the approach, which allowed en bloc resection of
he mucosa and muscle through a non-invaded peripharyn-
eal space, could be used safely in patients with T1 or T2 SCC
f the tonsil without posterior anatomical spread. The authors
hought that it was oncologically superior to direct transoral
esection with the superior constrictor at the deep margin,
s described by Galati et al,18 and piecemeal resection as
escribed by Watkinson et al.22 They reported an incidence of
omplications of 6.3%, and good functional and oncological
utcomes that were comparable to radiotherapy.44,45

In a United States multicentre prospective study of the
unctional and oncological outcomes of 204 patients with
dvanced oropharyngeal SCC, Haughey et al49 found that
ransoral microsurgery was a highly effective primary treat-

ent, particularly in those with HPV. They found that,
lthough adjuvant treatment improved survival and local con-
rol, the addition of chemotherapy was not associated with
ignificantly better oncological outcomes when compared
ith radiotherapy alone. The good functional and oncolog-

cal outcomes offered by this approach were also noted by
hauhan et al58 in a minor single-centre Irish study.

Moore et al47reported good preliminary functional out-

omes in 45 patients treated by TORS for oropharyngeal
CC. Function was evaluated four weeks after operation or

hree months after completion of radiotherapy or chemother-

t
r
t
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py. The mean (range) follow up of 12.3 (1–16) months
as insufficient to show adequate oncological control, but

unctional results were promising. Speech was normal in all
atients postoperatively and there were no life-threatening
omplications. Orocutaneous fistulas developed in three.

Leonhardt et al50 used two questionnaires to evaluate QoL
ne year after treatment. They found that TORS plus radio-
herapy resulted in better functional outcomes than TORS
lus chemoradiotherapy. According to Dziegielewski et al,53

peech was only moderately affected by TORS.
Sinclair et al48 used the MD Anderson Dysphagia

nventory (MDADI) to objectively assess patient-perceived
ysphagia in 42 patients treated by TORS and adjuvant
adiotherapy and chemoradiotherapy for T1 or T2 disease.
ne third reported a reduction in swallowing function that

mproved over the time. Adjuvant chemotherapy required
rolonged dependence on a gastrostomy tube.

Lee et al54 compared TORS with conventional surgery
hrough a transoral approach or mandibulotomy for tonsillar
CC. They used the Voice Handicap Index, the MD Ander-
on Dysphagia Inventory, and dependence on nasogastric
eeding, to show the better functional outcomes achieved
ith TORS. Complications occurred only in the mandibu-

otomy group (one flap revision, one malunion, and one case
f osteoradionecrosis).

Ford et al55 confirmed that survival at three years after
ORS was better than that after open operation (89% com-
ared with 73%, respectively). They found that oncological
utcomes after a combination of treatments were better in
atients with HPV.

In a retrospective matched study on salvage surgery, White
t al52 compared TORS with open surgical approaches and
ecorded operative (blood loss, operating time, status of
he margins, and complications) and functional (duration of
ospital stay, use of a tracheostomy, and use of a feeding
ube) outcomes. Generally, patients treated by TORS lost 6.7
imes less blood, operations were shorter by about one third,
nd the hospital stay was reduced by 50%. Outcomes for
peech and swallowing, and two-year survival, were consid-
rably better in the TORS group (74% compared with 43%,
espectively). More margins were invaded in the open oper-
tion group. The incidence of final invaded margins in the
ORS group was lowered by further resection in outpatients.
his would not have been possible in the open operation
roup.

Zevallos et al,59 who based their study on the American
ational Cancer Database, compared the perioperative out-

omes of TORS with the non-robotic transoral approaches
sed between 2010 and 2011 in 514 patients with oropha-
yngeal SCC. The primary outcome measure was the final
eport on the surgical margin, and secondary outcomes
ere duration of hospital stay, rates of conversion to open
peration, 30-day unplanned readmissions, and 30-day mor-

ality. Patients treated by TORS had significantly lower
ates of invaded margins than those treated by non-robotic
ransoral surgery. Rates for conversion to open surgery

linicalKey.com by Elsevier on March 23, 2019.
19. Elsevier Inc. All rights reserved.
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ere higher in the non-robotic group than in the TORS
roup. Overall rates of unplanned readmissions were 3.1%
nd the difference between the groups was not significant.
he results of the study suggested that the selection of
atients and the surgeon’s experience were more important
redictors of negative margins than the type of transoral
pproach.

Smith et al compared the outcomes of TORS with pri-
ary chemoradiotherapy in a prospective non-randomised

tudy that was matched for tumour stage. Results showed a
urvival benefit in the TORS group with three-year overall
urvival of 83% compared with 57%, and disease-specific
urvival of 94% compared with 85%. The authors found
hat primary surgical management of oropharyngeal SCC
ith TORS together with neck dissection provided accu-

ate staging of patients in case of the need for further
reatment.57

O‘Hara et al56 concluded that primary transoral
aser microsurgery affected swallowing less than primary
hemoradiotherapy even in cases of stage III and IV oropha-
yngeal SCC. Their study used the MD Anderson Dysphagia
nventory, the Performance Status Scale, and a timed water
wallow test to analyse functional outcomes before, and three
onths after, treatment.

omplications
he complications reported in the studies are presented in
able 5.

t
t
p

able 5
verall complications by type of treatment.

onventional surgery Chemoradiotherapy 

ound infections14,15,27,28,29,35 Dysphagia14,18,32,33,36

istula/pharyngostoma/orostoma14,15,19,27,35 Xerostomia18,36,38,39,4

artial flap necrosis/flap disunion14,27 Difficulty speaking18

ulmonary compromise/aspiration pneumonia14,19,28,29 Stiff neck40

pper airway oedema19 Loss of appetite40

alocclusion15 Agneusia34

atal rupture of carotid artery in salvage operation17 Dental caries18,36,40

emporary dysphagia18 Aspiration pneumoni
emporary paresis of hypoglossal nerve19 Skin toxicity32,40,42,43

aralysis of phrenic nerve19 Mucosal toxicity32,40,

neumointestinalis coli19 Facial oedema36

ostoperative haemorrhage/haematoma27,29,52 Oesophageal stenosis
eroma29 Tracheal fibrosis36

hyle leak27 Laryngeal necrosis32

epatic failure27 Necrosis of the phary
space49

cute delirium27 Osteonecrosis18,19,32,3

Neurological toxicity
Ototoxicity34

Gastrointestinal toxic
Weight loss34,42

Haematological toxic
Haemorrhage41

Fatigue/weakness43
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iscussion

istologically, the oropharynx is a distinct anatomical entity
ith a discontinuous basement membrane. HPV directly

nvolves the immune system, and a patient’s status in this
egard influences and modifies the behaviour of oropharyn-
eal SCC.6,7 HPV vaccination seems to reduce the prevalence
f HPV, but we know of no trials to validate the effect of vac-
ination to prevent infection and HPV-positive oropharyngeal
CC.61 Local infiltration of immune cells and innate systemic

nflammation have already been studied in this disease.62,63

mmunotherapy will probably be the subject of future stud-
es, but as yet, these findings have had no impact on current
reatments.

The purpose of this review was to show how treatments
ave evolved in the last 25 years and to assess how accurately
e can recommend a treatment in a multidisciplinary team
eeting.
Although the studies reflect the developments in clinical

ractice, most of them reported series without randomisation
o the choice of treatment was based on personal preference.
he differences in the treatments and functional outcome
easures made comparison difficult, and the low level of

vidence for the decisions made reflects the lack of certainty
bout which would be best.

All health professionals who treat patients with cancer of

he head and neck will have seen the transition from conven-
ional primary surgery to organ-preservation treatment after
ublication of the preliminary results of the Veterans Affairs

Minimally-invasive surgery

,40 Pulmonary compromise/aspiration
pneumonia44,45,51

0,47 Rhinolalia44,45

Chyle leak44,45

Seroma44,45

Cervical abscess/sepsis44,45

Wound breakdown58

Cerebrovascular event44,45

a32,33 Dysphagia44,45,51

Postoperative bleeding/cervical
haematoma44,45,46,49,51,53,57,58

42,43 Orocutaneous fistula47,53,58

Trismus47

49 Oral ulceration47

Shoulder pain47

Paresis of hypoglossal nerve49

nx and parapharyngeal Velopharyngeal incompetence 49

6,33,39

34,43

ity43

ity 34,43

icalKey.com by Elsevier on March 23, 2019.
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tudy11 in 1991, which was based on the management of
aryngeal SCC.64,65

We included studies that were published after 1992.
ohort studies after 2000 showed that operation alone was
o longer an option, as the paradigm had shifted in favour of
rimary radiotherapy alone or with chemotherapy.

Organ-preservation treatment based on chemoradiother-
py avoided the surgical complications that were mainly the
esult of invasive approaches (Table 5). Most occurred imme-
iately postoperatively (pulmonary compromise, infection,
ormation of a fistula, failure of the flap) and a higher inci-
ence of those that were fatal were seen in patients who had
ad preoperative radiotherapy and needed salvage surgery.
he complications after salvage surgery were breakdown of

he wound, orocutaneous fistula, fatal rupture of the subcla-
ian artery, and mandibular fracture. The blame should be
laced largely on radiation.17

As the success of radiotherapy began to be seen, its
omplications also became evident. The most common was
erostomia, which reduced patients’ QoL. A combination
f chemotherapy and radiotherapy improved oncological
utcomes but increased the complications, and a French
tudy, the only randomised trial we found, 34 showed that
ate toxicity was more common after chemoradiotherapy
han after radiotherapy alone (56% compared with 30%,
espectively).

Compared with operation, the adverse effects of
hemoradiotherapy were more silent, and toxicity, such as
steonecrosis, stenosis, and fibrosis, appeared late and were
ifficult to treat (Table 5). IMRT seemed to reduce xerostomia
ore than classic radiotherapy38 and, compared with conven-

ional chemoradiotherapy, also improved overall survival36

nd QoL.37

We included two studies by Mendenhall et al that were
ublished 10 years apart (2000 and 2010). The first reported
reatment with conventional radiotherapy33 and the second
ith IMRT.39 Although lower doses to the salivary glands
ith IMRT reduced xerostomia, the authors still reported
steonecrosis that required segmental mandibulectomy, as
ell as soft tissue necrosis and haemorrhage.
Iyer et al31 showed that surgical outcomes were better in

PV-positive patients, and this group also responded bet-
er to chemoradiotherapy.43 One should, however, question
hether there are two types of disease: HPV-positive and
PV-negative. Viral infections affect the immune system, and

he good response in younger patients with HPV supports this
ypothesis.

Minimally-invasive techniques have developed exponen-
ially over the last decade.

The complications related to transoral microsurgery were
ot as severe as those for conventional operations (Table 5),
ut adjuvant treatment increased the number that were
erious. These included late-radiation-induced oesophageal

tenosis, and necrosis of the pharynx and parapharyngeal
pace,49 to name but a few. Long-term dependence on per-
utaneous feeding (PEG) has been seen in patients who had
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djuvant radiotherapy,46 and late-onset muscular fibrosis can
ause difficulty in swallowing.

Operations that cause no neurological trauma and leave
he anatomy intact may have better outcomes than organ-
reservation treatment with its associated complications. Two
andomised controlled trials are currently comparing mini-
ally invasive surgery with radiotherapy or chemotherapy.
he first, a phase II trial, is comparing primary radiotherapy
ith TORS (ORATOR) for small-volume primary T1, T2,
0-2, early-stage SCC of the oropharynx. The second is the
uropean Organisation for Research and Treatment of Can-
er 1420 (EORTC 1420-HNCG-ROG), which is a phase III
andomised controlled trial to assess the best of radiotherapy
ith TORS/transoral microsurgery in patients with T1, T2,
0 disease.66 The results, which are expected in 2021, should
rovide better evidence on the treatment of early-stage dis-
ase, but more work is needed to inform the management of
ore advanced cancers.
A patient’s suitability is dictated by any coexisting con-

itions and their ability to cope with the treatment. Cancers
f the head and neck are multifactorial diseases that behave
ifferently within the oropharynx. Their pathophysiological
ehaviour also seems to vary between patients who have, and
o not have, HPV.

To summarise, we are still far away from being able to rec-
mmend the best treatment, but we have raised questions as
o the possibility of two distinct entities within oropharyngeal
CC. We have also identified the immediate and late com-
lications reported during the era of conventional surgery,
ocused on the evidence for late toxicity after organ preser-
ation treatment and chemoradiotherapy, and reported some
ncouraging results with the use of the latest technologies.

onflict  of  interest

e have no conflicts of interest.

thics  statement/confirmation  of  patients’  permission

thics approval not required. Patients’ permission not appli-
able.

cknowledgement

e thank Suzannah Keill and her colleagues at NHS East
orset Library, Poole Hospital, for their help to search for
ublications.

eferences
1. Chaturvedi AK, Anderson WF, Lortet-Tieulent J, et al. Worldwide trends
in incidence rates for oral cavity and oropharyngeal cancers. J Clin Oncol
2013;31:4550–9.

linicalKey.com by Elsevier on March 23, 2019.
19. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0005
User
螢光標示

User
註解
鎖骨下動脈

User
註解
責備，指責

User
螢光標示

User
螢光標示

User
註解
醫】狹窄（症）

User
螢光標示

User
螢光標示

User
螢光標示

User
螢光標示

User
註解
【數】指數的2. 增長率越來越快的；呈指數性增長的

User
螢光標示

User
註解
經皮內窺鏡胃造口術 （ PEG ）

User
螢光標示

User
螢光標示

User
螢光標示

User
螢光標示

User
螢光標示



1 l and M

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

14 F. Maschio et al. / British Journal of Ora

2. Gillison ML, Chaturvedi AK, Anderson WF, et al. Epidemiology of
human papillomavirus-positive head and neck squamous cell carcinoma.
J Clin Oncol 2015;33:3235–42.

3. IARC Working Group on the Evaluation of Carcinogenic Risks to
Humans. Smokeless tobacco and some tobacco-specific N-nitrosamines.
IARC Monogr Eval Carcinog Risks Hum 2007;89:1–592.

4. Berman TA, Schiller JT. Human papillomavirus in cervical can-
cer and oropharyngeal cancer: one cause, two diseases. Cancer
2017;123:2219–29.

5. Chaturvedi AK, Engels EA, Pfeiffer RM, et al. Human papillomavirus
and rising oropharyngeal cancer incidence in the United States. J Clin
Oncol 2011;29:4294–301.

6. Tota JE, Anderson WF, Coffey C, et al. Rising incidence of oral tongue
cancer among white men and women in the United States, 1973–2012.
Oral Oncol 2017;67:146–52.

7. Schache AG, Powell NG, Cuschieri KS, et al. HPV-related oropharynx
cancer in the United Kingdom: an evolution in the understanding of
disease etiology. Cancer Res 2016;76:6598–606.

8. Tinhofer I, Jöhrens K, Keilholz U, et al. Contribution of human papilloma
virus to the incidence of squamous cell carcinoma of the head and neck
in a European population with high smoking prevalence. Eur J Cancer
2015;51:514–21.

9. Fossum CC, Chintakuntlawar AV, Price DL, et al. Characterization of the
oropharynx: anatomy, histology, immunology, squamous cell carcinoma
and surgical resection. Histopathology 2017;70:1021–9.

0. Sasegbon A, Hamdy S. The anatomy and physiology of normal and abnor-
mal swallowing in oropharyngeal dysphagia. Neurogastroenterol Motil
2017;2:9, http://dx.doi.org/10.1111/nmo.13100.

1. Wolf GT, Fisher SG, Hong WK, et al. Induction chemotherapy plus radi-
ation compared with surgery plus radiation in patients with advanced
laryngeal cancer. Department of Veterans Affairs Laryngeal Cancer Study
Group. N Engl J Med 1991;324:1685–90.

2. Masterson L, Moualed D, Liu ZW, et al. De-escalation treatment proto-
cols for human papillomavirus-associated oropharyngeal squamous cell
carcinoma: a systematic review and meta-analysis of current clinical
trials. Eur J Cancer 2014;50:2636–48.

3. Hutton B, Salanti G, Caldwell DM, et al. The PRISMA extension
statement for reporting of systematic reviews incorporating network
meta-analyses of health care interventions: checklist and explanations.
Ann Intern Med 2015;162:777–84.

4. Kraus DH, Vastola AP, Huvos AG, et al. Surgical management of
squamous cell carcinoma of the base of the tongue. Am J Surg
1993;166:384–8.

5. Foote RL, Schild SE, Thompson WM, et al. Tonsil cancer. Patterns of fail-
ure after surgery alone and surgery combined with postoperative radiation
therapy. Cancer 1994;73:2638–47.

6. Hicks Jr WL, Kuriakose MA, Loree TR, et al. Surgery versus radiation
therapy as single-modality treatment of tonsillar fossa carcinoma: the
Roswell Park Cancer Institute experience (1971-1991). Laryngoscope
1998;108:1014–9.

7. Perez CA, Patel MM, Chao KS, et al. Carcinoma of the tonsillar fossa:
prognostic factors and long-term therapy outcome. Int J Radiat Oncol
Biol Phys 1998;42:1077–84.

8. Galati LT, Myers EN, Johnson JT. Primary surgery as treatment for early
squamous cell carcinoma of the tonsil. Head Neck 2000;22:294–6.

9. Gourin CG, Johnson JT. Surgical treatment of squamous cell carcinoma
of the base of tongue. Head Neck 2001;23:653–60.

0. Perlmutter MA, Johnson JT, Snyderman CH, et al. Functional outcomes
after treatment of squamous cell carcinoma of the base of the tongue.
Arch Otolaryngol Head Neck Surg 2002;128:887–91.

1. Pourel N, Peiffert D, Lartigau E, et al. Quality of life in long-term
survivors of oropharynx carcinoma. Int J Radiat Oncol Biol Phys
2002;54:742–51.
2. Watkinson JC, Owen C, Thompson S, et al. Conservation surgery in the
management of T1 and T2 oropharyngeal squamous cell carcinoma: the
Birmingham UK experience. Clin Otolaryngol Allied Sci 2002;27:541–8.

Downloaded for Anonymous User (n/a) at Taipei Veterans General Hospital from Clin
For personal use only. No other uses without permission. Copyright ©2019.
axillofacial Surgery 57 (2019) 101–115

3. Allal AS, Nicoucar K, Mach N, et al. Quality of life in patients with
oropharynx carcinomas: assessment after accelerated radiotherapy with
or without chemotherapy versus radical surgery and postoperative radio-
therapy. Head Neck 2003;25:833–40.

4. Cosmidis A, Rame JP, Dassonville O, et al. T1-T2 N0 oropharyngeal
cancers treated with surgery alone. A GETTEC study. Eur Arch Otorhi-
nolaryngol 2004;261:276–81.

5. Barrett WL, Gluckman JL, Wilson KM, et al. A comparison of treatments
of squamous cell carcinoma of the base of tongue: surgical resection
combined with external radiation therapy, external radiation therapy
alone, and external radiation therapy combined with interstitial radiation.
Brachytherapy 2004;3:240–5.

6. Bachar GY, Goh C, Goldstein DP, et al. Long-term outcome analysis
after surgical salvage for recurrent tonsil carcinoma following radical
radiotherapy. Eur Arch Otorhinolaryngol 2010;267:295–301.

7. Buiret G, Daveau C, Landry G, et al. Alimentation impact of treatments of
254 oropharyngeal cancers (1998-2003). ISRN Surg 2011;2011:609517.

8. Díaz-Molina JP, Rodrigo JP, Alvarez-Marcos C, et al. Oncological results
after surgical treatment of squamous cell cancer of the lateral wall of the
oropharynx. Laryngoscope 2011;121:1449–54.

9. Rodrigo JP, Díaz-Molina JP, Moreno C, et al. Oncologic and functional
results after transhyoid surgical approach for cancer of the base of tongue.
Head Neck 2011;33:1079–84.

0. Iyer NG, Kim L, Nixon IJ, et al. Outcome of patients with early T1
and T2 squamous cell carcinoma of the base of tongue managed by
conventional surgery with adjuvant postoperative radiation. Head Neck
2013;35:999–1006.

1. Iyer NG, Dogan S, Palmer F, et al. Detailed analysis of clinicopathologic
factors demonstrate distinct difference in outcome and prognostic fac-
tors between surgically treated HPV-positive and negative oropharyngeal
cancer. Ann Surg Oncol 2015;22:4411–21.

2. Fein DA, Lee WR, Amos WR, et al. Oropharyngeal carcinoma treated
with radiotherapy: a 30-year experience. Int J Radiat Oncol Biol Phys
1996;34:289–96.

3. Mendenhall WM, Amdur RJ, Stringer SP, et al. Radiation therapy for
squamous cell carcinoma of the tonsillar region: a preferred alternative
to surgery? J Clin Oncol 2000;18:2219–25.

4. Denis F, Garaud P, Bardet E, et al. Final results of the 94-01 French Head
and Neck Oncology and Radiotherapy Group randomized trial comparing
radiotherapy alone with concomitant radiochemotherapy in advanced-
stage oropharynx carcinoma. J Clin Oncol 2004;22:69–76.

5. Shirazi HA, Sivanandan R, Goode R, et al. Advanced-staged tonsillar
squamous carcinoma: organ preservation versus surgical management of
the primary site. Head Neck 2006;28:587–94.

6. Hodge CW, Bentzen SM, Wong G, et al. Are we influencing outcome in
oropharynx cancer with intensity-modulated radiotherapy? An inter-era
comparison. Int J Radiat Oncol Biol Phys 2007;69:1032–41.

7. Yao M, Karnell LH, Funk GF, et al. Health-related quality-of-life
outcomes following IMRT versus conventional radiotherapy for oropha-
ryngeal squamous cell carcinoma. Int J Radiat Oncol Biol Phys
2007;69:1354–60.

8. Rusthoven KE, Raben D, Ballonoff A, et al. Effect of radiation techniques
in treatment of oropharynx cancer. Laryngoscope 2008;118:635–9.

9. Mendenhall WM, Amdur RJ, Morris CG, et al. Intensity-modulated
radiotherapy for oropharyngeal squamous cell carcinoma. Laryngoscope
2010;120:2218–22.

0. Cartmill B, Cornwell P, Ward E, et al. Long-term functional outcomes and
patient perspective following altered fractionation radiotherapy with con-
comitant boost for oropharyngeal cancer. Dysphagia 2012;27:481–90.

1. Self EM, Bumpous J, Ziegler C, et al. Risk factors for hemorrhage after
chemoradiation for oropharyngeal squamous cell carcinoma. JAMA Oto-
laryngol Head Neck Surg 2013;139:356–61.

2. Lohia S, Rajapurkar M, Nguyen SA, et al. A comparison of outcomes

using intensity-modulated radiation therapy and 3-dimensional con-
formal radiation therapy in treatment of oropharyngeal cancer. JAMA
Otolaryngol Head Neck Surg 2014;140:331–7.

icalKey.com by Elsevier on March 23, 2019.
 Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0010
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0015
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0020
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0025
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0030
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0035
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0040
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0045
dx.doi.org/10.1111/nmo.13100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0055
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0060
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0065
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0070
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0075
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0080
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0085
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0090
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0095
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0100
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0105
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0110
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0115
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0120
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0125
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0130
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0135
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0140
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0145
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0150
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0155
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0160
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0165
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0170
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0175
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0180
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0185
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0190
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0195
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0200
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0205
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0210
User
螢光標示

User
螢光標示

User
螢光標示

User
螢光標示

User
螢光標示

User
螢光標示



l and M

4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

5

6

6

6

6

6

6

F. Maschio et al. / British Journal of Ora

3. Dobrosotskaya IY, Bellile E, Spector ME, et al. Weekly chemotherapy
with radiation versus high-dose cisplatin with radiation as organ preser-
vation for patients with HPV-positive and HPV-negative locally advanced
squamous cell carcinoma of the oropharynx. Head Neck 2014;36:617–23.

4. Holsinger FC, McWhorter AJ, Ménard M, et al. Transoral lateral oropha-
ryngectomy for squamous cell carcinoma of the tonsillar region: I.
Technique, complications, and functional results. Arch Otolaryngol Head
Neck Surg 2005;131:583–91.

5. Laccourreye O, Hans S, Ménard M, et al. Transoral lateral oropharyngec-
tomy for squamous cell carcinoma of the tonsillar region: II. An analysis
of the incidence, related variables, and consequences of local recurrence.
Arch Otolaryngol Head Neck Surg 2005;131:592–9.

6. Grant DG, Salassa JR, Hinni ML, et al. Carcinoma of the tongue base
treated by transoral laser microsurgery, part one: untreated tumors, a
prospective analysis of oncologic and functional outcomes. Laryngo-
scope 2006;116:2150–5.

7. Moore EJ, Olsen KD, Kasperbauer JL. Transoral robotic surgery for
oropharyngeal squamous cell carcinoma: a prospective study of feasibil-
ity and functional outcomes. Laryngoscope 2009;119:2156–64.

8. Sinclair CF, McColloch NL, Carroll WR, et al. Patient-perceived and
objective functional outcomes following transoral robotic surgery for
early oropharyngeal carcinoma. Arch Otolaryngol Head Neck Surg
2011;137:1112–6.

9. Haughey BH, Hinni ML, Salassa JR, et al. Transoral laser microsurgery
as primary treatment for advanced-stage oropharyngeal cancer: a United
States multicenter study. Head Neck 2011;33:1683–94.

0. Leonhardt FD, Quon H, Abrahão M, et al. Transoral robotic surgery for
oropharyngeal carcinoma and its impact on patient-reported quality of
life and function. Head Neck 2012;34:146–54.

1. Canis M, Ihler F, Wolff HA, et al. Oncologic and functional results
after transoral laser microsurgery of tongue base carcinoma. Eur Arch
Otorhinolaryngol 2013;270:1075–83.

2. White H, Ford S, Bush B, et al. Salvage surgery for recurrent cancers of the
oropharynx: comparing TORS with standard open surgical approaches.
JAMA Otolaryngol Head Neck Surg 2013;139:773–8.

3. Dziegielewski PT, Teknos TN, Durmus K, et al. Transoral robotic surgery
for oropharyngeal cancer: long-term quality of life and functional out-
comes. JAMA Otolaryngol Head Neck Surg 2013;139:1099–108.
4. Lee SY, Park YM, Byeon HK, et al. Comparison of oncologic and
functional outcomes after transoral robotic lateral oropharyngectomy
versus conventional surgery for T1 to T3 tonsillar cancer. Head Neck
2014;36:1138–45.

6

Downloaded for Anonymous User (n/a) at Taipei Veterans General Hospital from C
For personal use only. No other uses without permission. Copyright ©20
axillofacial Surgery 57 (2019) 101–115 115

5. Ford SE, Brandwein-Gensler M, Carroll WR, et al. Transoral robotic
versus open surgical approaches to oropharyngeal squamous cell car-
cinoma by human papillomavirus status. Otolaryngol Head Neck Surg
2014;151:606–11.

6. O’Hara J, Cosway B, Muirhead C, et al. Transoral laser misro-
surgery ± adjuvant therapy versus chemoradiotherapy for stage III and
IVA oropharyngeal squamous cell carcinoma: preliminary comparison
of early swallowing outcomes. Head Neck 2015;37:1488–94.

7. Smith RV, Schiff BA, Garg M, et al. The impact of transoral robotic
surgery on the overall treatment of oropharyngeal cancer patients. Laryn-
goscope 2015;125:S1–15.

8. Chauhan P, Byrne H, Taylor E, et al. Oncological and functional outcomes
of transoral surgery for the treatment of oropharyngeal cancer. Ir J Med
Sci 2015;184:825–30.

9. Zevallos JP, Mitra N, Swisher-McClure S. Patterns of care and peri-
operative outcomes in transoral endoscopic surgery for oropharyngeal
squamous cell carcinoma. Head Neck 2016;38:402–9.

0. Oxford Centre for Evidence-based Medicine−levels of evi-
dence (March 2009). Available from URL: http://www.cebm.net/
oxford-centre-evidence-based-medicine-levels-evidence-march-2009/
(last accessed 10 November 2018).

1. Chaturvedi AK, Graubard BI, Broutian T, et al. Effect of prophylactic
human papillomavirus (HPV) vaccination on oral HPV infections among
young adults in the United States. J Clin Oncol 2018;36:262–7.

2. Schneider K, Marbaix E, Bouzin C, et al. Immune cell infiltration in head
and neck squamous cell carcinoma and patient outcome: a retrospective
study. Acta Oncol 2018;57:1165–72.

3. Kägedal Å, Rydberg Millrud C, Häyry V, et al. Oropharyngeal squamous
cell carcinoma induces an innate systemic inflammation, affected by the
size of the tumor and the lymph node spread. Clin Otolaryngol 2018,
http://dx.doi.org/10.1111/coa.13122 (Epub ahead of print).

4. Kelly K, Johnson-Obaseki S, Lumingu J, et al. Oncologic, functional and
surgical outcomes of primary transoral robotic surgery for early squa-
mous cell cancer of the oropharynx: a systematic review. Oral Oncol
2014;50:696–703.

5. Yeh DH, Tam S, Fung K, et al. Transoral robotic surgery vs: radiother-
apy for management of oropharyngeal squamous cell carcinoma — a
systematic review of the literature. Eur J Surg Oncol 2015;41:1603–14.
6. Howard J, Masterson L, Dwivedi Raghav C, et al. Minimally inva-
sive surgery versus radiotherapy/chemoradiotherapy for small-volume
primary oropharyngeal carcinoma. Cochrane Database Syst Rev
2016;12:CD010963.

linicalKey.com by Elsevier on March 23, 2019.
19. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0215
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0220
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0225
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0230
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0235
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0240
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0245
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0250
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0255
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0260
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0265
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0270
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0275
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0280
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0285
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0290
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0295
http://www.cebm.net/oxford-centre-evidence-based-medicine-levels-evidence-march-2009/
http://www.cebm.net/oxford-centre-evidence-based-medicine-levels-evidence-march-2009/
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0305
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0310
dx.doi.org/10.1111/coa.13122
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0320
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0325
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
http://refhub.elsevier.com/S0266-4356(18)30683-1/sbref0330
User
螢光標示

User
螢光標示

User
螢光標示


	Scan0522
	scc
	Evolution in the management of oropharyngeal squamous cell carcinoma: systematic review of outcomes over the last 25 years
	Introduction
	Aim

	Material and methods
	Electronic search strategy
	Search for other resources
	Review process
	Data extraction and management
	Quality assessment

	Results
	Study characteristics
	Conventional surgery
	Organ-preservation
	Minimally-invasive surgery
	Complications

	Discussion
	Conflict of interest
	Ethics statement/confirmation of patients’ permission
	Acknowledgement
	References

	空白頁面

	空白頁面



