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ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ 
ПРИ ОСТРОМ ЖИВОТЕ.
Определение: 
Клинический симптомокомплекс, развивающийся при повреждениях и острых хирургических заболеваниях органов брюшной полости.

Острый живот не является окончательным диагнозом. Этим термином чаще пользуются в тех случаях, когда не удается установить точный диагноз острого хирургического заболевания, а ситуация требует экстренной госпитализации больного. 
КЛАССИФИКАЦИЯ

Острый живот не является окончательным диагнозом. Этим термином чаще пользуются в тех случаях, когда не удаётся установить точный диагноз острого хирургического заболевания, а ситуация требует экстренной доставки больного в стационар. 
Клиническую картину острого живота могут обусловить:

1.    Повреждения органов брюшной полости.

2. Острые воспалительные заболевания органов брюшной полости (острый аппендицит, острый холецистит, острый панкреатит), в том числе перитонит.

3. Перфорация полого органа.

4. Механическая кишечная непроходимость.

5. Острые нарушения мезентериального артериального и венозного кровообращения, ведущие к инфаркту кишечника и гангрене, сопровождающиеся динамической кишечной непроходимостью.

6. Внутренние кровотечения в просвет желудочно-кишечного тракта и в полость брюшины.

7. Острые воспалительные процессы в придатках матки, внематочная беременность, апоплексия яичника, перекрут ножки кисты или опухоли яичника, некроз миоматозного узла матки или опухоли яичника.

Основные клинические признаки острого живота: боль в животе, тошнота, рвота, анемия и шок (септический, травматический, геморрагический).

· Висцеросоматическая боль при воспалении органа.

· Острая спазматическая боль при обтурации полого органа (кишечник, желчные протоки) .

· Анемия при кровотечении в желудочно-кишечный тракт или брюшную полость.

ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ

НА ДОГОСПИТАЛЬНОМ ЭТАПЕ

На догоспитальном этапе ведущее значение имеют:
· Анамнез: время и начало возникновения боли (внезапное, постепенное), локализация боли; диспепсические и дизурические явления; температура; перенесенные в прошлом заболевания органов брюшной полости и операции на органах живота.
· Объективный осмотр: вынужденное положение больного; беспокойство больного, меняет позу; адинамия, заторможенность; признаки обезвоживания (заостренные черты лица, сухость слизистых оболочек полости рта); бледность, желтуха, выделения (рвота, стул, кровь).
· Температура: подкрыльцовая и ректальная.
· Показатели гемодинамики: пульс, артериальное давление, аускультация сердца.
· Исследования живота: осмотр, пальпация, перкуссия, аускультация, объем живота, исследование через прямую кишку (болезненность, нависание стенок) .

Лечение и показания к доставке пациента в стационар
          Для определения показаний к срочной доставке пациента в стационар достаточно установить, имеются ли признаки острого воспаления одного из органов брюшной полости, перитонита или кровотечения.

Нельзя вводить анальгетики, так как под их воздействием может измениться клиническая картина заболевания, что значительно затрудняет диагностику и может привести к задержке оперативного лечения.
Диагноз или обоснованное предположение о наличии острого живота являются основанием для немедленного направления больного в хирургический стационар машиной скорой помощи в положении лежа на носилках.
 При интенсивном болевом синдроме возможно внутримышечное введение спазмолитиков (раствор папаверина гидрохлорида 2% - 2 мл). При рвоте показана установка желудочного зонда. 
При развитии септического или геморрагического шока начать проведение соответствующей интенсивной терапии (см. клинические рекомендации (протокол) оказания скорой медицинской помощи при шоке).
ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ 
НА ГОСПИТАЛЬНОМ ЭТАПЕ 
Всех больных, поступающих в СтОСМП с диагнозом острый живот, делят на две группы:

- пациенты с признаками одной или более органных дисфункций («тяжёлые» больные);

- пациенты без признаков органных дисфункций («нетяжёлые» больные)
«Тяжёлые» больные для дальнейшего обследования и лечения направляются в ОРИТ, минуя СтОСМП.
Протоколы обследования «нетяжёлой» группы больных в СтОСМП (D,4):

1. Сбор анамнеза, объективный осмотр.
2. Производится термометрия. 
3. Лабораторные исследования: клинический анализ крови, общий анализ мочи, сахар крови, группа крови, резус-фактор, RW, коагулограмма, КЩС, ACT, АЛТ, ЩФ, креатинин, мочевина, средние молекулы, хемолюминисценция, глютатиопироксидаза и супероксиддисмутаза. 
4. Инструментальные исследования: обзорная рентгенография брюшной полости, обзорная рентгенография груди, УЗИ органов брюшной полости, ФГДС, ФКС (по показаниям), ЭКГ.
5. Консультации специалистов по показаниям (врача-уролога, врача-акушер-гинеколога)

· В процессе обследования в СтОСМП или ОРИТ уточняется и формулируется предварительный диагноз пациента.
· Дальнейшая тактика ведения пациента определяется согласно протоколам оказания медицинской помощи при соответствующем диагнозе.
Рекомендации:

· Всем больным с подозрением на хирургические заболевания органов брюшной полости (острый живот), необходима ранняя консультация врача-хирурга для принятия решения об экстренном оперативном 

· В случае острой хирургической патологии эффективность лечения может быть оценена только на стационарном этапе 
· При решении вопроса о проведении консервативной терапии необходимо проводить динамическое наблюдение включающее в себя: клинический анализ крови, биохимический анализ крови (амилаза, щелочная фосфатаза при остром панкреатите), УЗИ брюшной полости, малого таза, почек 
· При невозможности исключить острой хирургическое заболевание брюшной полости, либо отсутствие эффекта от проводимой консервативной терапии должно приниматься решение в пользу оперативного лечения- лапароскопическая диагностика 
ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ ПРИ ЖЕЛУДОЧНО-КИШЕЧНОМ КРОВОТЕЧЕНИИ

Определение. 

Желудочно-кишечные кровотечения (ЖКК) – синдромальный диагноз, объединяющий осложненное кровотечением течение различных заболеваний желудочно-кишечного тракта (ЖКТ) (более 100).  Массивные желудочно-кишечные кровотечения нередко (10-15%) являются причиной развития угрожающего жизни геморрагического шока.

ЭТИОЛОГИЯ И ПАТОГЕНЕЗ

Желудочно-кишечные кровотечения классифицируют по лока​лизации и источнику, характеру (клиническому течению) и в зависимости от степени кровопотери.
Выделяют кровотечения из верхних отделов ЖКТ (80% случаев), когда источник кровотечения располагается в пищеводе, желудке, двенадцатиперс​тной кишке (проксимальнее связки Трейтца), и нижних отделов ЖКТ — ис​точник в тощей и подвздошной (5%), толстой кишках (15%) (см. таблицу 1). 
Таблица  Причины желудочно-кишечных кровотечений
	Из верхних отделов ЖКТ
	Из нижних отделов ЖКТ

	- Язва двенадцатиперстной кишки и/или желудка - 45%.

- Эрозивно-язвенные поражения слизистой оболочки (стрессовые, лекарственные, азотемические и др.) – 20%

- Варикозно расширенные вены пищевода и желудка – 15%
- Синдром Мэллори—Вейсс – 10%

- Опухоли пищевода, желудка и двенад​цатиперстной кишки – 5%

- Другие причины – 5%
	- Дивертикулит 
- Опухоли и полипы толстой кишки

- Ангиодисплазия
 - Неспецифический язвенный колит и болезнь Крона
- Геморрой
- Инфекционные заболевания


Классификация ЖКК по клиническому течению: продолжающееся, профузное (как правило, с геморрагическим шоком), остановившееся (состоявшееся) и рецидивное (повторное).
Классификация по степени тяжести кровопотери (Лыткин М.И., Румянцев В.В., 1972).
- Лёгкие (степень I). Состояние удовлетворительное. Однократная рвота или однократный оформленный стул чёрного цвета. ЧСС 80—100 в ми​нуту; систолическое АД >100 мм рт.ст.; диурез >2 л/сут.
- Средней степени тяжести (степень II). Состояние больного средней сте​пени тяжести. Повторная рвота кровью или мелена. ЧСС 100—110 в минуту; систолическое АД 100—120 мм рт.ст.; диурез <2 л/сут.
- Тяжёлые (степень III). Состояние тяжёлое; возможно нарушение сознания вплоть до комы. Повторная рвота малоизменённой кровью, жидкий дёгтеоб​разный стул или стул малоизмененной кровью. ЧСС >120 в минуту; систолическое АД <90 
ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ 

НА ДОГОСПИТАЛЬНОМ ЭТАПЕ

Основанием для  диагноза желудочно-кишечного кровотечения являются:

- бледность кожных покровов, холодный липкий пот, головокружение, слабость (коллаптоидное состояние);
- частый и мягкий пульс, снижение АД.
- рвота малоизмененной кровью и/или содержимым по типу «кофейной гущи»;

- мелена и/или черный кал – самостоятельные или при пальцевом исследовании прямой кишки.
КЛИНИЧЕСКАЯ КАРТИНА
Выделяют скрытый период, когда отсутствуют очевидные признаки желудочно-кишечного кровотечения (общие симптомы) и период явных признаков (рвота, мелена).
При внутренних кровотечениях кровь может изливаться наружу неизменённой (ишемический колит, распад опухолей толстой и прямой кишок, острый геморрой), а также в виде рвоты, кровянистой слизи, мелены.
  


Рвота:

     
- алой кровью - синдром Мэллори—Вейсс, рак пищевода или кардии желудка;


- тёмной кровью (кровотечения из варикозно расширенных вен пище​вода и желудка при портальной гипертензии);


- по типу «кофейной гущи» (кровотечения из хронической или острой язвы желудка и двенадцатиперстной кишки).


Кровянистая слизь - дизентерия, неспецифический язвенный колит, трещина прямой кишки.


Мелена (чёрный стул за счёт превращения гемоглобина в гемосидерин) — при кровотечении из верхних отделов ЖКТ.
ВОЗМОЖНЫЕ ОСЛОЖНЕНИЯ.
Наиболее тяжёлое осложнение — геморрагический шок.
Кровотечение может привести к уменьшению или исчезновению призна​ков основного заболевания, приведшего к этому осложнению, и спровоци​ровать его обострение.
У больных с патологией печени кровотечение может вызвать развитие пе​чёночной недостаточности и энцефалопатии; при сочетании болезни, при​ведшей к кровотечению, с ИБС может развиться приступ стенокардии или инфаркт миокарда, обострение гипертонической болезни, сахарного диабета, почечная недостаточность и т.п.
ДИФФЕРЕНЦИАЛЬНАЯ ДИАГНОСТИКА
- Лёгочное кровотечение, которое сопровождается кашлем и кровохарканьем (аррозия сосудов у больных с бронхоэктазами, пневмосклеро​зом, а также при опухолях гортани и бронхов, туберкулёзе).
- Нередко гипотензия при кровотечении вызывает приступ загрудинной боли и приводит к ЭКГ-признакам вторичной острой ишемии миокар​да. Такое сочетание без явных признаков кровотечения способствует ошибочной диагностике ИБС и кардиогенного шока и госпитализации пациента в отделение кардиореанимации.
- Следует помнить, что одной из причин рвоты кровью может быть заглатывание крови при носовом кровотечении.
ОСМОТР И ФИЗИКАЛЬНОЕ ОБСЛЕДОВАНИЕ
- Оценка общего состояния и жизненно важных функций: сознания, дыхания, кровообращения.
- Визуальная оценка: бледность кожных покровов и слизистых, призна​ки поражения печени (телеангиоэктазии, расширение подкожных вен брюшной стенки, желтуха, асцит), сыпь (проявления системных болез​ней), кахексия (онкозаболевания).
- Исследование пульса, измерение ЧСС, измерение АД (тахикардия, гипотония).
- Живот, как правило, мягкий, равномерно участвует в акте дыхания, малоболезненный или безболезненный.
- Ректальное пальцевое исследование: обнаружение мелены, геморроя; определение нависания передней стенки прямой кишки или выбуха​ния заднего свода влагалища (внутрибрюшное кровотечение).
- Наличие ассоциированных (явных) симптомов.
· Мелена появляется при поступлении в просвет желудка не менее 200 мл крови. Продолжительность мелены не всегда свидетельствует о продолжа​ющемся кровотечении, а соответствует продвижению крови по кишечнику (мелена может появиться уже через 4—6 мин после начала кровотечения).
· Примесь крови в кале.
· Рвота (алой кровью, тёмной кровью, «кофейной гущей»).
Показания к госпитализации. 

При очевидных симптомах или подозрении на продолжающееся или состоявшееся кровотечение больного нужно экс​тренно госпитализировать. Медицинская эвакуация осуществляется в положении лёжа на носил​ках с приподнятых головным концом.
Часто встречающиеся ошибки. Задержка госпитализации пациента при кажущейся остановке кровотечения, которое в любой момент может ре​цидивировать.
ЛЕЧЕНИЕ НА ДОГОСПИТАЛЬНОМ ЭТАПЕ
Основная задача СМП при желудочно-кишечном кровотечении — экс​тренная госпитализация больного в стационар. Следует вести мониторинг или контроль АД и ЧСС, поддерживать виталь​ные функции (в соответствии с общереанимационными принципами).
При наличии признаков геморрагического шока (озноб, холодный пот, снижение наполнения вен, нарастающая тахикардия (ЧСС >100 ударов в мин) и гипотония (АД <100 мм рт.ст.) начать переливание жидкости в/в капельно: раствор натрия хлорида 0,9% — 400 мл, гидроксиэтилкрахмала - 400 мл.  Неэффективность терапии указанными плазмозаменителями является показанием к назначению глюкокортикоидных гормонов в дозах 5-15 мг/кг гидрокортизона.
Критериями адекватности восстановления ОЦК при массивной кровопотере служат: уровень САД – 80-100 мм рт.ст., величина ЦВД – не более 12 см вод. ст., скорость диуреза – не менее 40 мл/час, содержание гемоглобина не менее 90 г/л, насыщение гемоглобина капиллярной крови кислородом не менее 95% (FiO2<0,3).

Если у больного нет признаков геморрагического шока, то не стоит то​ропиться с инфузионной терапией.
ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ НА ГОСПИТАЛЬНОМ ЭТАПЕ В СТАЦИОНАРНОМ ОТДЕЛЕНИИ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ (СтОСМП)

Все больные с признаками желудочно-кишечного кро​вотечения или при обоснованном подозрении на таковое подлежат немедленному направлению в многопрофильные стационары скорой медицинской помощи, где круглосуточно обеспечивается дежурная эндоскопическая служба (с возможностями современной лечебной эндоскопии) и штатная служба (кабинет, отделение) переливания крови.

Согласно Международным рекомендациям в лечебном учреждении должны быть созданы протоколы для мультидисциплинарного ведения пациентов с ЖКК, в том числе они должны включать доступность эндоскописта, обученного проведению эндоскопического гемостаза.

Основанием для  диагноза желудочно-кишечного кровотечения в условиях СтОСМП являются следующие признаки: 

· рвота малоизмененной кровью и/или содержимым по типу «кофейной гущи»; 

· мелена и/или черный  кал при пальцевом исследовании прямой кишки;

· коллаптоидное состояние и холодный липкий пот;

· бледность кожи, снижение Нв. 

Достаточно одного из перечисленных критериев для отнесения больного к группе ЖКК.

В зависимости от выраженности проявлений кровотечения и тя​жести состояния, все больные с желудочно-кишечным кровотечени​ем разделяются на 2 основные группы: «тяжелое ЖКК» - с высоким риском рецидива кровотечения и неблагоприятного исхода и «нетяжелое ЖКК». 

 Протокол обследования больных с ЖКК в СтОСМП:


Всем больным  этой группы в СтОСМП выполняется: 

· измерение АД и ЧСС; 

· устанавливается желудочный зонд; 

· пальцевое исследование прямой кишки; 

· общий анализ крови; 

· ЭКГ, УЗИ органов брюшной полости (при отсутствии нарушений гемодинамики).

· Обязательные исследования: ФГДС (А, 1++), консультация терапевта, группа крови, резус-фактор, RW.
· Дополнительные исследования (по показаниям): Rg-графия груди, биохимический анализ крови: сахар, мочевина, креатинин, билирубин, АСТ, АЛТ, калий и натрий; тромбоциты, активированное частичное тромбопластиновое время (АЧТВ), МНО, фибринолитическая активность плазмы.  

Критерии отнесения к группе «тяжелое ЖКК»:

- возраст старше 60 лет;

- неоднократные рвота малоизмененной кровью («кофейной гущей») и/или  мелена;

- коллапс, потеря  сознания;

- тахикардия – частота сердечных сокращений ≥ 100 в мин;

- гипотензия – систолическое АД ≤ 100 мм рт.ст.;

- концентрация  гемоглобина менее 100 г/л;

- поступление малоизмененной крови («кофейной гущи») по желудочному зонду;

- наличие сопутствующих заболеваний в ст. суб- и декомпенсации, требующих неотложных лечебных мероприятий или непосредственно угрожающих жизни больного.

Наличие 4-х и более перечисленных признаков позволяет диагностировать у больного «тяжелое ЖКК», что требует направления его в ОРИТ (БИТ – блок интенсивной терапии) для дальнейшего обследования и лечения. Согласно Международным рекомендациям для раннего выделения групп с низкой/высокой степенью риска рецидива кровотечений и летальности возможно использовать иные прогностические шкалы: O. Blatchford (2000), пре-эндоскопической и полной шкалами T.A. Rockall (1996) (С, 2++).
Степень тяжести кровопотери уточняется по клинико-лабораторным показателям.

Клинико-лабораторные критерии для определения тяжести кровопотери при желудочно-кишечных кровотечениях
	Показатели
	Степень кровопотери

	
	Легкая
	Средняя
	Тяжелая

	АД, мм. рт. ст.
	( 100
	90-100
	( 90

	Частота пульса,  уд./мин
	( 100
	( 120
	( 120

	Гемоглобин, г/л
	( 100
	80-100
	( 80

	Венозный гематокрит, %
	( 35
	25-35
	( 25

	Удельный вес крови
	1,053-1,050
	1,050-1,044
	( 1,044


ФГДС при тяжелом ЖКК должна быть выполнена в экстренном порядке соответственно тяжести состояния больного в течение 2 часов после поступления в стационар. По Международным рекомендациям большинству пациентов с острыми кровотечениями из верхних отделов желудочно-кишечного тракта рекомендовано раннее проведение эндоскопии (в течение 24 часов) (B, 2++). При кровотечениях из нижних отделов ЖКТ и относительно стабильном состоянии пациента показана ФКС после подготовки в течение 24 часов. 


При задержке выполнения ФГДС в СтОСМП (при задержке госпитализации, при длительной транспортировке) таким больным целесообразно введение:

- При кровотечении из верхних отделов пищеварительного тракта предположительно язвенного характера и синдроме Маллори-Вейсс - в/в  медленно, в течение 2 мин инфузионных форм блокаторов протонной помпы (40-80 мг) или Н2-гистаминоблокаторов 40 мг (предвари​тельно развести в 10 мл 0,9% р-ра натрия хлорида).
Согласно международным рекомендациям доэндоскопическое лечение ингибиторами протонной помпы  (А, 1++) может быть целесообразным для повышения информативности ФГДС и снижения потребности в эндоскопическом вмешательстве, однако такое лечение не должно задерживать проведение эндоскопии. 


- При кровотечении предположительно из варикозно-расширенных вен пищевода и желудка – в/в болюсно синтетический аналог вазопрессина терлипрессин в дозе 2 мг или синтетические аналоги соматостатина октреотид (сандостатин) в дозе 0,1 мг в/в капельно (допустимо п/к введение), что отражено в зарубежных международных и национальных рекомендациях (А, 1+).
- При тяжелом кровотечении (признаках геморрагического шока) на фоне активации фибринолиза возможно применение 750 мг (10 мг/кг) транексамовой кислоты на 200 мл физ. р-ра, однако её эффективность при профузном кровотечении не доказана в РКИ и не подтверждена в многоцентровых исследованиях, международных и зарубежных национальных рекомендациях (D,3). 
Больные, находящиеся в критическом состоянии с нестабильными  показателями гемодинамики, минуя СтОСМП, направляются в ОРИТ (БИТ) или операционную, где на фоне интенсивной терапии проводится  комплекс диагностических мероприятий, в т.ч. экстренная лечебно-диагности​чес​​​кая ФГДС.


Больные  с  тяжелыми ЖКК перемещаются по стационару только на каталке.


Пациенты,  отнесенные к группе «нетяжелое ЖКК», подлежат обследованию в условиях СтОСМП и кабинета ФГДС (ФГДС, ФКС  в течение 24 часов), а в дальнейшем большинству из них показано лечение и наблюдение в профильном хирургическом отделении.  

После ФГДС в условиях кабинета эндоскопии и установления источника кровотечения больные с нетяжелым ЯК и низким риском рецидива (F II c и F III) подлежат консервативному лечению в условиях специализированного хирургического отделения. 

КЛИНИЧЕСКИЕ РЕКОМЕНДАЦИИ (ПРОТОКОЛЫ) ПО ОКАЗАНИЮ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ ПРИ ОСТРОМ ПАНКРЕАТИТЕ

Острый панкреатит (ОП) характеризуется развитием отёка поджелудочной железы  (отёчный панкреатит) или первично асептического панкреонекроза (деструктивный панкреатит) с последующей воспалительной реакцией.

Острый деструктивный панкреатит имеет фазовое течение, причём каждой его фазе соответствует  определённая клиническая форма.

ЭТИОЛОГИЯ И ПАТОГЕНЕЗ

Причины острого панкреатита:


злоупотребление алкоголем и острой или жирной пищей;


желчнокаменная болезнь;


травмы поджелудочной железы;


нетравматические стриктуры панкреатических протоков;


заболевания двенадцатиперстной кишки (язва, дуоденостаз).

Острый деструктивный панкреатит — это первично асептический панкреонекроз с последующей воспалительной реакцией на очаги сформировавшегося некроза. Первичными агрессивными веществами, разрушающими клеточные мембраны панкреоцитов, являются ферменты поджелудочной железы. При остром панкреатите происходит внутрипротоковая активация ферментов (в норме находятся в поджелудочной железе в неактивном состоянии) и запуск процесса формирования панкреонекроза. После этого патологический процесс приобретает лавинообразный характер с образованием и выбросом в сосудистое русло вторичных агрессивных факторов — эндотоксинов (цитокинов, кининов, нейропептидов, продуктов перекисного окисления липидов и др.), которые в свою очередь ведут к развитию эндотоксикоза и в дальнейшем определяют клинику течения заболевания.

КЛАССИФИКАЦИЯ

Острый панкреатит целесообразно классифицировать по клиническому течению на:


лёгкий;


средний;


тяжёлый.                       

Морфологические проявления, как правило, соответствуют тяжести заболевания. Отёчная форма панкреатита имеет лёгкое течение. Панкреонекрозу (в зависимости от его масштаба) соответствует среднее или тяжёлое течение. 

Острый деструктивный панкреатит (т.е. панкреонекроз) имеет фазовое течение.


Ферментативная фаза (первые 5 сут. заболевания) характеризуется формированием панкреонекроза и развитием эндотоксикоза.


В реактивной фазе (2-я неделя заболевания) происходит реакция организма на сформировавшийся панкреонекроз в виде перипанкреатического инфильтрата.


В фазе секвестрации (3-я неделя и более) происходит формирование секвестров и отторжение некротических тканей:

•
асептическая секвестрация (без инфицирования) — с формированием кисты поджелудочной железы;

•
септическая секвестрация (с инфицированием) — с развитием гнойных осложнений.                         

КЛИНИЧЕСКАЯ КАРТИНА

Внезапно появляется сильная постоянная боль в эпигастральной области и верхних отделах живота, которая иррадиирует в спину или имеет опоясывающий характер. Больной острым панкреатитом часто принимает вынужденное положение («позу зародыша»), уменьшающее боль. Нередко развивается неукротимая рвота, тахикардия, гипотония, парез кишечника, острый респираторный дистресс-синдром взрослых. Гемодинамические нарушения при остром панкреатите могут быть крайне тяжёлыми, вплоть до развития шока. Выраженность общих симптомов острого панкреатита тесно связана с тяжестью заболевания, которая в значительной степени определяет его прогноз.

ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ НА ДОГОСПИТАЛЬНОМ ЭТАПЕ

Диагностика

Обязательные вопросы


В каком месте живота Вы ощущаете боль? Какой характер боли? Куда боль иррадиирует? Начало боли было внезапное? Сколько времени продолжается?


Была ли рвота? Сколько раз?


Повышалась ли температура?


Уменьшилось ли мочеиспускание?


Имеются ли заболевания желчевыводящей системы?


Сколько алкоголя в день Вы пьёте?


Были ли раньше приступы панкреатита?


Были ли накануне погрешность в диете, употребление большого количества алкоголя?

Осмотр и физикальное обследование


Оценка общего состояния и жизненно важных функций: сознания, дыхания, кровообращения.


Визуальная оценка цвета кожи (мраморность кожи живота и конечностей, кровоизлияния на боковых поверхностях живота и пупочной области), видимых слизистых (сухой язык).


Исследование пульса, измерение ЧСС и АД (тахикардия, гипотония).


Пальпация живота:

•
боль при поверхностной пальпации в верхней половине живота;

•
напряжение мышц;

•
положительные симптомы раздражения брюшины.


Симптомы острого панкреатита:

•
Кёрте — локальное вздутие по ходу поперечной ободочной кишки и напряжение мышц передней брюшной стенки.

•
Мейо–Робсона — локализация болей в левом рёберно-позвоночном углу;

•
Воскресенского — отсутствие пульсации брюшной аорты;

•
Щёткина–Блюмберга (перитонит) — усиление болей в момент резкого отнятия производящей давление руки.


Наличие ассоциированных симптомов: рвота, гипотония, метеоризм, анурия.

Лечение


Обеспечение венозного доступа, мониторинг и поддержание витальных функций в соответствии с общереанимационными принципами.


Обезболивание.

•
При боли средней интенсивности применяют спазмолитики: дротаверин в/в медленно, 40–80 мг (раствор 2% — 2–4 мл). Допустим приём нитроглицерина под язык в таблетках (0,25 мг или полтаблетки) или спрея (400 мкг или 1 доза).

•
При выраженном болевом синдроме используют ненаркотические анальгетики: в/в кеторолак 30 мг (1 мл), дозу необходимо вводить не менее чем за 15 с или в/м.  (D,3)

Показания к госпитализации. Пациенты с острым панкреатитом нуждаются в госпитализации в стационарное отделение скорой медицинской помощи (приёмное отделение) специализированного стационара.

ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ НА ГОСПИТАЛЬНОМ ЭТАПЕ В СТАЦИОНАРНОМ ОТДЕЛЕНИИ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ

Диагностика
1)
Основанием для установления диагноза острого панкреатита (после исключения другой хирургической патологии) является сочетание минимум двух из следующих выявленных признаков:

а) типичная клиническая картина (интенсивные некупируемые спазмолитиками боли опоясывающего характера, неукротимая рвота, вздутие живота; употребление алкоголя, острой пищи или наличие ЖКБ в анамнезе и др.);

б) УЗИ (увеличение размеров, снижение эхогенности, нечёткость контуров поджелудочной железы; наличие свободной жидкости в брюшной полости);

в) лабораторные показатели (гиперамилаземия, гиперамилазурия);                         

2)
Параллельно с диагностикой острого панкреатита необходимо определение тяжести заболевания: тяжёлый, средний или лёгкий ОП. Наиболее важно раннее выявление тяжёлого панкреатита, результаты лечения которого во многом обусловлены сроком его начала. Признаки, характерные для тяжёлого ОП, следующие:

-
перитонеальный синдром;

-
олигурия (менее 250 мл за последние 12 часов);

-
кожные симптомы (гиперемия лица, «мраморность», цианоз);

-
систолическое артериальное давление менее 100 мм.рт.ст;

-
энцефалопатия;

-
уровень гемоглобина более 160 г/л;

-
количество лейкоцитов более 14 х109/л;

-
уровень глюкозы крови более 10 ммоль/л;

-
уровень мочевины более 12 ммоль/л;

-
метаболические нарушения  по данным ЭКГ;

-
отсутствие эффекта от базисной терапии.                           

3)
Наличие хотя бы двух признаков, перечисленных выше, позволяет диагностировать тяжёлый или среднетяжёлый ОП, который подлежит направлению в отделение реанимации и интенсивной терапии. Остальным пациентам (лёгкий ОП) показана госпитализация в хирургическое отделение стационара.      

Лечение
1)
Для лечения лёгкого панкреатита достаточно проведения базисного лечебного комплекса:

-
голод;

-
зондирование и аспирация желудочного содержимого;

-
местная гипотермия (холод на живот);

-
анальгетики;

-
спазмолитики;

-
 инфузионная терапия в объёме 40 мл на 1 кг массы тела пациента с форсированием диуреза в течение 24-48 часов. 
      Базисную терапию целесообразно усиливать антисекреторной терапией:

-
препарат выбора – сандостатин (октреотид) 100мкгх3р подкожно; 

-
препарат резерва  - квамател (40мгх2р в/в).
2)
При отсутствии эффекта от проводимой базисной терапии (п.1) в течение 6 часов и наличии хотя бы одного из признаков тяжёлого панкреатита (протокол диагностики п.2) следует констатировать тяжёлый/среднетяжёлый панкреатит и перевести больного в отделение реанимации и интенсивной терапии.   
ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ ПРИ ОСТРОМ АППЕНДИЦИТЕ

Определение
Острый аппендицит - воспаление червеобразного отростка слепой кишки является самым частым хирургическим заболеванием органов брюшной полости. Это заболевание может возникнуть в любой возрастной группе, но наибольшая частота его отмечается в юношеском и молодом возрасте. Результаты лечения острого аппендицита имеют прямую зависимость от сроков оперативного вмешательства. 

Этиология и патогенез

Острый аппендицит по своей сущности является неспецифическим воспалением червеобразного отростка, вызываемым преимущественно возбудителями гнойной инфекции, обитающими в просвете кишечника (кишечная палочка, энтерококк, стафилококк, стрептококк и др.). Однако острый аппендицит может быть также следствием специфического инфекционного
заболевания
-
сальмонеллеза,
дизентерии, псевдотуберкулеза. 

В развитии острого аппендицита участвует транслокация патогенной микрофлоры из просвета кишечника в интрамуральные лимфоидные образования червеобразного отростка и их последующее воспаление. В ряде случаев острый аппендицит развивается вследствие лимфогенного или гематогенного инфицирования. Энтерогенная инфекция червеобразного отростка возможна лишь при определенной степени снижения барьерной функции эпителия его слизистой оболочки, что может быть обусловлено нарушением регионарного кровообращения, повышением давления в его просвете, повреждением слизистой оболочки и, возможно, другими еще не выясненными причинами. 

Классификация
Практическая необходимость классификации острого аппендицита обусловлена существенными различиями содержания оперативного вмешательства и исходов лечения в зависимости от характера патологических изменений в червеобразном отростке и прилежащих органах. В зависимости от клинической картины заболевания выделяют:

1.
Острый аппендицит с типичной клинической картиной;

2.
Острый аппендицит с атипичной клинической картиной:

-
с дизурическими расстройствами;

-
с симптомами гинекологических заболеваний;

-
с симптомами заболеваний желчевыводящих путей;

-
с диареей или другими признаками острых желудочно-кишечных

инфекций;

-
с признаками тяжелой гнойной интоксикации;

-
с гиперпирексией.

По характеру морфологических изменений в стенке червеобразного отростка острый аппендицит подразделяется на:

1.
Простой (поверхностный, катаральный) аппендицит;

2.
Флегмонозный аппендицит;

3.
Гангренозный аппендицит;

4.
Перфоративный аппендицит.

По распространенности патологического процесса острый аппендицит делится на:

1.
Неосложненный;

2.
Осложненный (аппендикулярным инфильтратом, аппендикулярным или межкишечным абсцессом, местным или разлитым перитонитом, забрюшинной флегмоной и др.).

ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ НА ДОГОСПИТАЛЬНОМ ЭТАПЕ

Клиническая картина

Приступ острого аппендицита обычно развивается внезапно. Появляется боль, первоначально локализующаяся в подложечной области или около пупка. Боль может носить разлитой характер. Спустя некоторое время (3-5 часов) боль локализуется в правой подвздошной области (симптом Кохера). Боли  при  остром  аппендиците  обычно  постоянные,  усиливающиеся  при движении больного, кашле, физическом напряжении. На фоне боли может развиться вздутие живота, задержка стула и газов, тошнота, рвота, бывает жидкий стул, субфебрильная лихорадка, ложные позывы на мочеиспускание. Наличие этих симптомов указывает на высокую вероятность деструктивных изменений в червеобразном отростке.

Кардинальные признаки типично протекающего острого аппендицита: болезненность, защитное напряжение мышц и положительный симптом Щеткина-Блюмберга в правой подвздошной области. Защитное напряжение мышц брюшной стенки может отсутствовать в первые часы заболевания, при тазовом, ретроцекальном и забрюшинном расположении червеобразного отростка, пожилых и истощенных больных.

Дифференциальная диагностика

В диагностике острого аппендицита главную трудность представляют атипичные клинические формы. В зависимости от характера клинических проявлений острый аппендицит необходимо дифференцировать с заболеваниями желудка и двенадцатиперстной кишки, внепеченочных желчных путей, острым панкреатитом, острым энтероколитом, острой кишечной непроходимостью, заболеваниями женской половой сферы, почечной коликой справа. 

Советы позвонившему

-
Позвольте больному принять удобную для него позу.

-
Запретите больному есть и пить.

-
Запретите больному принимать обезболивающие лекарственные средства.

-
Порекомендуйте измерить температуру тела больного.

-
Порекомендуйте не оставлять больного без присмотра. 

Действия на вызове скорой медицинской помощи

Обязательные вопросы

-
В каком месте живота Вы ощущаете боль? Каков характер боли?

Перемещаются ли боли? Сколько времени продолжаются?

-
Была ли рвота?

-
Повышалась ли температура тела?

-
Изменился ли характер стула? 

Диагностические мероприятия 
-
Оценка общего состояния и жизненно важных функций организма: сознание, дыхания, кровообращения.

-
Визуальная оценка цвета кожных покровов (бледные), видимых слизистых (сухой язык, наличие налета), участие живота в акте дыхания.

-
Исследование пульса, измерение ЧСС, АД (тахикардия, гипотония).

-
Пальпация живота: болезненность и напряжение мышц в правой подвздошной области - кардинальные признаки типично протекающего острого аппендицита.

-
Выявление симптомов острого аппендицита.

•
симптом Кохера - смещение боли из эпигастрия или верхних отделов живота в правую подвздошную область.

•
симптом Бартоломье-Михельсона - усиление болей при пальпации правой подвздошной области в положении больного на левом боку.

•
симптом Образцова - усиление боли во время пальпации в правой подвздошной области при поднятии выпрямленной в коленном суставе правой ноги.

•
симптом Ровзинга - появление или усиление болей в правой подвздошной области при толчкообразном надавливании на левую подвздошную область.

•
симптом Ситковского - появление или усиление болей в правом боку при повороте больного на левый бок.

•
симптом Щеткина-Блюмберга (перитонит) - усиление боли в момент резкого отнятия производящей давление руки.

-
Ректальное пальцевое исследование: болезненность и нависание передней стенки прямой кишки.

-
Наличие ассоциированных симптомов: вздутие живота, задержка стула и газов, тошнота, рвота, кратковременная диарея, субфебрильная лихорадка, ложные позывы на мочеиспускание. 

Лечение 
При подозрении на острый аппендицит больной должен быть немедленно доставлен в многопрофильный стационар, где возможно проведение дополнительных исследований и привлечение смежных врачей-специалистов. При этом, в случае атипичной клинической картины, допустимо использовать диагноз направления «острый живот».

Обеспечение венозного доступа, мониторинг и поддержание витальных функций (в соответствии с общереанимационными принципами при перитоните).

При неснятом диагнозе острого аппендицита противопоказано применение местного тепла (грелки) на область живота, а также применение клизм и обезболивающих лекарственных препаратов. Транспортировка осуществляется лежа на носилках.

В случае категорического отказа больного от госпитализации, он сам и его родственники должны быть предупреждены о возможных последствиях с соответствующей записью в медицинской документации   и   должно быть организовано динамическое наблюдение за пациентом врачом поликлиники. 

Часто встречающиеся ошибки

-
Введение аналгетиков (особенно наркотических) и слабительных.

-
Применение местного тепла (грелки) и очистительных клизм, способствующих развитию деструктивного аппендицита.

-
Промывание желудка.

-
Отказ от госпитализации. 

ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ НА ГОСПИТАЛЬНОМ ЭТАПЕ

Наличие   болей   в   животе   требует   целенаправленного   исключения диагноза острый аппендицит с учетом разнообразия его атипичных форм. Задачей врача СтОСМП (приемного отделения) является выявление больных с острым аппендицитом и подготовка их к хирургическому лечению, а также выявление пациентов с подозрением на это заболевание и обеспечение их госпитализации в хирургическое отделение для динамического наблюдения, дообследования и лечения.

Диагностика 
В СтОСМП больной с болями в животе должен быть осмотрен врачом-хирургом, врачом-терапевтом (при наличии сопутствующей терапевтической патологии). При необходимости врачом-урологом и/или врачом-акушером-гинекологом;

Должны быть взяты клинический и биохимический анализы крови, общий анализ мочи, а также выполнены ЭКГ, рентгенография груди. При необходимости рентгенография живота, УЗИ органов живота и малого таза, ФГДС (для исключения обострения язвенной болезни желудка или двенадцатиперстной кишки, острого панкреатита, патологии внепеченочных желчных путей, острой кишечной непроходимости и т.д.).

Критерии диагностики острого аппендицита в СтОСМП

-
боль в правой подвздошной, симптом Кохера;

-
болезненность, защитное напряжение мышц и положительный симптом Щеткина-Блюмберга правой подвздошной области (кардинальные признаки типично протекающего острого аппендицита);

-
наличие лейкоцитоза в общеклиническом анализе крови;

-
к местным признакам острого аппендицита относится наличие инфильтрата в брюшной полости. Чаще всего этот инфильтрат занимает область правой подвздошной ямки.

Пациент с подозрением на острый аппендицит должен быть осмотрен ответственным дежурным врачом-хирургом. В случае подтверждения диагноза, пациент подписывает информированное согласие на выполнение операции и готовится к оперативному вмешательству. Сомнения в диагнозе острого аппендицита служат основанием для направления больного в хирургическое отделение для динамического наблюдения.

Перед операцией в обязательном порядке производятся опорожнение желудка через введенный зонд и мочевого пузыря, гигиеническая подготовка области оперативного вмешательства. По специальным показаниям осуществляются проведение медикаментозной подготовки, инфузионной терапии с превентивным введением антибиотиков за 30-40 минут до операции.

В случае категорического отказа больного от госпитализации, он сам и его родственники должны быть предупреждены о возможных последствиях с проведением консилиума и соответствующей записью в медицинской документации.

В случае самовольного ухода больного до определения диагноза из СтОСМП, врач обязан сообщить об этом в поликлинику по месту жительства пациента для активного его осмотра врачом-хирургом поликлиники на дому.
ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ ПРИ ОСТРОЙ КИШЕЧНОЙ НЕПРОХОДИМОСТИ.

ОПРЕДЕЛЕНИЕ: Острая кишечная непроходимость (ОКН) - синдромная категория, объединяющая осложненное течение различных по этиологии заболеваний и патологических процессов, которые формируют морфологический субстрат ОКН.

КЛАССИФИКАЦИЯ
1.
По морфофункциональным признакам:

А) Динамическая (функциональная) кишечная непроходимость — нарушена двигательная функция кишечной стенки без механического препятствия для продвижения кишечного содержимого:


Паралитическая кишечная непроходимость;


Спастическая кишечная непроходимость;

Б) Механическая кишечная непроходимость — окклюзия кишечной трубки на каком-либо уровне, что и обусловливает нарушение кишечного транзита:


Странгуляционная кишечная непроходимость (лат. strangulatio — «удушение») — возникает при сдавлении брыжейки кишки, что приводит к нарушению питания. Классическими примерами странгуляционной кишечной непроходимости являются заворот, узлообразование и ущемление.


Обтурационная кишечная непроходимость (лат. obturatio — «закупорка») — возникает при механическом препятствии продвижению кишечного содержимого:

•
внутрикишечная без связи со стенкой кишки — причиной могут быть крупные желчные камни, попавшие в просвет кишки через внутренний желчный свищ, каловые камни, гельминты, инородные тела;

•
внутрикишечная, исходящая из стенки кишки — опухоли, рубцовые стенозы;

•
внекишечная — опухоль, кисты;


Смешанная непроходимость кишечника (сочетание странгуляции и обтурации):

•
инвагинационная кишечная непроходимость как результат инвагинации;

•
спаечная кишечная непроходимость, развивающаяся за счёт сдавления кишечника спайками брюшной полости.

2. По клиническому течению: острая и хроническая;

3. По уровню непроходимости: высокая (тонкокишечная, проксимальнее связки Трейца) и низкая (толстокишечная, дистальнее связки Трейца);

4. По пассажу химуса: полная и частичная;

5. По происхождению: врождённая и приобретённая.

Клиническая картина

Основными симптомами ОКН являются:

1.
Боль в животе — постоянный и ранний признак непроходимости, обычно возникает внезапно, вне зависимости от приёма пищи, в любое время суток, без предвестников; характер боли схваткообразный. Приступы боли связаны с перистальтической волной и повторяются через 10-15 мин. В период декомпенсации, истощения энергетических запасов мускулатуры кишечника, боль начинает носить постоянный характер. При странгуляционной непроходимости боль сразу постоянная, с периодами усиления во время волны перистальтики. При прогрессировании заболевания острые боли, как правило, стихают на 2-3-и сутки, когда перистальтическая активность кишечника прекращается, что служит плохим прогностическим признаком. Паралитическая кишечная непроходимость протекает с постоянными тупыми распирающими болями в животе;

2.
Задержка стула и газов — патогномоничный признак непроходимости кишечника. Это ранний симптом низкой непроходимости. При высоком её характере, в начале заболевания, особенно под влиянием лечебных мероприятий, может быть стул, иногда многократный за счёт опорожнения кишечника, расположенного ниже препятствия. При инвагинации из заднего прохода иногда появляются кровянистые выделения. Это может стать причиной диагностической ошибки, когда острую кишечную непроходимость принимают за дизентерию;

3.
Вздутие и асимметрия живота;

4.
Рвота — после тошноты или самостоятельно, часто повторная рвота. Чем выше препятствие в пищеварительном тракте, тем ранее возникает рвота и имеет более выраженный характер, многократная, неукротимая. Рвота вначале носит механический (рефлекторный), а затем центральный (интоксикация) характер.

ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ НА ДОГОСПИТАЛЬНОМ ЭТАПЕ

Диагностика.

На догоспитальном этапе ведущими диагностическими составляющими являются:

-
данные анамнеза и жалобы больного;

-
данные объективного осмотра, включая пальцевое ректальное исследование.

Специфичными для ОКН симптомами являются:

•
Симптом Валя — относительно устойчивое неперемещающееся асимметричное вздутие живота, заметное на глаз, определяемое на ощупь;

•
Симптом Шланге — видимая перистальтика кишок, особенно после пальпации;

•
Симптом Склярова — выслушивание «шума плеска» над петлями кишечника;

•
Симптом Спасокукоцкого-Вильмса — «шум падающей капли»;

•
Симптом Кивуля — усиленный тимпанический звук с металлическим оттенком над растянутой петлёй кишки;

•
Симптом Обуховской больницы — признак низкой толстокишечной непроходимости: баллоннообразное вздутие пустой ампулы прямой кишки на фоне зияния ануса;

•
Симптом Цеге-Мантейфеля — признак низкой толстокишечной непроходимости: малая вместимость (не более 500—700 мл воды) дистального отдела кишечника при постановке сифонной клизмы;

•
Симптом Мондора — усиленная перистальтика кишечника сменяется на постепенное угасание перистальтики («Шум вначале, тишина в конце»);

•
«Мёртвая (могильная) тишина» — отсутствие звуков перистальтики; зловещий признак непроходимости кишечника. В этот период при резком вздутии живота над ним можно выслушать не перистальтику, а дыхательные шумы и сердечные тоны, которые в норме через живот не проводятся;

•
Симптом Шимана — при завороте сигмовидной кишки вздутие локализовано ближе к правому подреберью, тогда как в левой подвздошной области, то есть там, где она обычно пальпируется, отмечают западение живота;

•
Симптом Тевенара (при странгуляционной непроходимости на почве заворота тонкой кишки) — резкая болезненность при надавливании на два поперечных пальца ниже пупка по средней линии, то есть там, где обычно проецируется корень её брыжейки.

Дифференциальный диагноз.

•
Перфорация полого органа.

•
Острый аппендицит.

•
Острый панкреатит.

•
Перитонит.

•
Острый синдром приводящей петли (с резекцией желудка по Бильрот-2 в анамнезе).

•
Почечная колика.

•
Пневмония (нижнедолевая).

•
Плеврит.

•
Ишемическая болезнь сердца (острый инфаркт миокарда, стенокардия).

 Лечение и показания к доставке пациента в стационар (D,4).

Диагноз или обоснованное предположение о наличии ОКН являются основанием для немедленного направления больного в хирургический стационар автомобилем скорой медицинской помощи в положении лежа на носилках.

 При интенсивном болевом синдроме возможно внутримышечное введение спазмолитиков (раствор папаверина гидрохлорида 2% - 2 мл). 

При рвоте показана установка желудочного зонда.

ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ НА ГОСПИТАЛЬНОМ ЭТАПЕ В СТАЦИОНАРНОМ ОТДЕЛЕНИИ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ (СтОСМП)

Всех больных, поступающих в СтОСМП с диагнозом ОКН, делят на две группы:

- пациенты со странгуляционной ОКН (заворот, ущемление, узлообразование);

- пациенты с другими видами ОКН (динамическая, смешанная, обтурационная)

Критерии диагностики острой странгуляционной кишечной непроходимости в СтОСМП: 

- быстрое, внезапное, даже бурное начало заболевания на фоне полного благополучия; 

- схваткообразные боли в животе; 

- задержка стула и газов; 

- неукротимая рвота; 

- наличие рубцов на передней брюшной стенке; 

- рентгенологические признаки (горизонтальные уровни жидкости).

Протоколы обследования 
1. Больным со странгуляционными формами механической непроходимости показано неотложное хирургическое лечение и эта категория больных после выполнения ЭКГ, консультации врача-терапевта направляется в операционную. 

2. Целенаправленно обследуются места типичного расположения грыж брюшной стенки. Обязательным является пальцевое ректальное исследование. 

3. Оценивается степень обезвоживания - тургор кожи, сухость языка, наличие жажды, фиксируется интенсивность рвоты, ее частота, объем и характер рвотных масс. 

4. Производится термометрия. 

5. Лабораторные исследования: клинический анализ крови, общий анализ мочи, сахар крови, группа крови, резус-фактор, RW, коагулограмма, КЩС, ACT, АЛТ, ЩФ, креатинин, мочевина, средние молекулы, хемолюминисценция, глютатиопироксидаза и супероксиддисмутаза. 

6. Инструментальные исследования: обзорная рентгенография брюшной полости, обзорная рентгенография груди, УЗИ органов брюшной полости, ЭКГ.

Показания к госпитализации в специализированное отделение стационара:

•
Установленный диагноз странгуляционной ОКН служит показанием к неотложной операции после краткой предоперационной подготовки в сроки не более 2 часов после поступления больного. Обязательными компонентами предоперационной подготовки наряду с гигиенической подготовкой кожи в области операционного поля являются: 

- опорожнение и декомпрессия верхних отделов желудочно-кишечного тракта через желудочный зонд, который сохраняется на период вводного наркоза в операционной для предотвращения регургитации; 

- опорожнение мочевого пузыря; 

- превентивное парентеральное введение антибиотиков (целесообразно использование аминогликозидов II-Ш, цефалоспоринов III поколения и метронидозол 100 мл за 30-40 минут до начала операции;

- проведением инфузионной терапии (внутривенно 1,5 литра растворов кристаллоидов, реамберин 400 мл, цитофлавин 10 мл в разведении на 400 мл 5% раствора глюкозы. Антибиотики в этом случае вводятся за 30 минут до операции внутривенно. 

•
Для динамического наблюдения пациентов при купировании симптомов странгуляции в СтОСМП с коротким сроком анамнеза заболевания (менее 6 часов).

•
Для проведения динамического наблюдения при других формах ОКН

Показания к госпитализации на койки краткосрочного пребывания в СтОСМП:

•
При сомнениях в диагностике ОКН, а также если синдром ОКН развивается на фоне длительного существования спаечной болезни и предшествовавших по этому поводу неоднократных операций, показано сочетанное проведение: 

- дифференциальной диагностики; 

- консервативных лечебных мероприятий по устранению ОКН (до окончательного решения вопроса об операции); 

- общесоматической инфузионной терапии, которая служит одновременно и подготовкой к возможной операции. 

•
Для проведения консервативных мероприятий по устранению ОКН: 

- двухстороннюю сакроспинальную блокаду на уровне Th5 - Th7: 

- постоянную декомпрессию верхних отделов пищеварительного тракта через назогастральный зонд или интестинальный зонд, заведенный при помощи ФГДС;

- интенсивную инфузионную терапию с введением спазмолитических или стимулирующих кишечную моторику препаратов (по показаниям); 

- проведение сифонных клизм. 

•
Показаниями к проведению исследований с приемом контраста при непроходимости служат спаечная ОКН у больных, неоднократно подвергшихся оперативным вмешательствам, без явлений перитонита. Основанием для прекращения серии Rg-грамм является фиксация поступления контраста в толстую кишку. 

•
При опухолевой толстокишечной непроходимости лечение начинается с консервативных мероприятий, цель которых - устранение острой непроходимости и создание условий для выполнения радикальной операции. К перечисленным выше консервативным мероприятиям добавляется лечебно-диагностическая эндоскопия (неотложные ректороманоскопия, фиброколоноскопия). При отсутствии эффекта в течение 12 часов от поступления в стационар выполняется срочная операция. Рентгеноконтрастное исследование с дачей бариевой взвеси не показано.

Рекомендации:

•
Всем больным с признаками острой кишечной непроходимости необходимо выполнить обзорную рентгенографию (компьютерную томографию) брюшной полости для определения уровня и возможной этиологии кишечной непроходимости
•
Всем больным с признаками тонкокишечной непроходимости необходимо ввести в ЖКТ рентгенконтрастное вещество (бариевая взвесь), с последующей серией рентгеновских снимков (каждые 6-8 часов) для оценки динамики консервативной терапии
•
Больным с признаками ОКН без перитонеальных симптомов предпочтительно проведение консервативной терапии с использованием прозерина под контролем гемодинамики 

•
В связи с быстрым ухудшением состояния больных с обструктивной кишечной непроходимостью, необходима ранняя консультация врача-хирурга для принятия решения об экстренном оперативном лечении 

•
Использование эндоскопического исследования оправдано при начальном завороте сигмовидной кишки
•
Использование фиброколоноскопии с дилятацией просвета и рассечением внутрипросветных спаек толстой кишки при болезни Крона, может быть альтернативой хирургического лечения 

•
Эндоскопическое исследование пациентам с перитонеальной симптоматикой и признаками перфорации полого органа не показано 

•
С целью декомпрессии толстой кишки  при опухолевом стенозе, рекомендуется рассматривать, как альтернативу хирургического лечения, постановку саморасширяющегося металлического стента (СМС), реканализации опухолевого просвета 

•
Использование СМС рассматривается как этап подготовки больного для выполнения хирургического лечения 

•
Для пациентов с перитонеальными симптомами, признаками перфорации полого органа показано экстренное оперативное лечение 
ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ ПРИ ПОЧЕЧНОЙ КОЛИКЕ

Определение

Приступ резких болей, возникающий при острой обструкции верхних мочевых путей, с наиболее частой локализацией в поясничной области

Классификация

В зависимости от стороны поражения выделяют правостороннюю и левостороннюю почечную колику

ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ НА ДОГОСПИТАЛЬНОМ ЭТАПЕ

Диагностика

Опрос: жалобы

Основным симптомом почечной колики является боль, характеризующаяся следующим образом:

- Внезапная, постоянная и схваткообразная, продолжительностью от нескольких минут до 10–12 ч. 
- Боль локализуется в поясничной области и/или в подреберье; у детей младшего возраста – в области пупка. Иррадиация боли - зависит от локализации зоны обструкции, которая чаще всего соответствует местам физиологических сужений мочеточника. При этом обструкция лоханочно-мочеточникового сегмента приводит к иррадиации боли в мезогастральную область; обструкция в месте перекреста мочеточника с подвздошными сосудами – иррадиации боли в паховую область и наружную поверхность бедра; обструкция в нижней трети мочеточника (предпузырный и интрамуральный отделы) - боль иррадиирует в головку полового члена и может сопровождаться учащенным мочеиспусканием, болями в уретре, ложными позывами к дефекации.

- Боль, особенно в первые 1,5–2 ч, заставляет пациента метаться, менять положение тела, удерживать ладонь на пояснице со стороны боли что, как правило, не приносит облегчения.
Почечную колику могут сопровождать другие симптомы:
- тошнота и рвота, не приносящие облегчения (возникают почти одновременно с болью);  
- гематурия;  

- дизурия; 
- умеренное повышение артериального давления;
- олиго- и анурия; 

- парез кишечника разной степени выраженности;  

- головокружение и обморок; 

- брадикардия;  
При сборе анамнеза следует учесть, что почечная колика чаще всего являются признаком мочекаменной болезни, о наличии которой пациенты знают по предыдущим эпизодам почечной колики, выделению конкрементов с мочой, результатам проведенных ранее обследований. Другими факторами риска развития почечной колики являются аномалии развития верхних мочевых путей, стриктуры и перегибы мочеточников, а также новообразования почек, мочеточников и забрюшинного пространства. Почечная колика может быть вызвана обструкцией мочеточника сгустками крови. 

Осмотр и физикальное обследование: 
Повышение температуры тела при почечной колике может свидетельствовать о развитии обструктивного пиелонефрита и является фактором, указывающим на необходимость транспортировки больного в стационар для дальнейшего обследования в условиях стационара.
Диагностические мероприятия:

- Оценка общего состояния и жизненно важных функций: сознания, дыхания, кровообращения. Для почечной колики характерно двигательное беспокойство, частая  смена положения тела, возможно учащение пульса и повышение АД. Повышение температуры тела при почечной колике может свидетельствовать о развитии обструктивного пиелонефрита и является фактором, указывающим на необходимость обследования больного в условиях стационара.
- Осмотр и пальпация живота с целью исключения острой хирургической патологии (наличие послеоперационных рубцов - следы аппендэктомии, холецистэктомии, операций по поводу перфоративной язвы желудка или двенадцатиперстной кишки, кишечной непроходимости и т. п. облегчают дифференциальную диагностику);  живот при почечной колике участвует в акте дыхания, отсутствуют напряжение мышц передней брюшной стенки и симптомы раздражения брюшины. 

Для почечной колики типичны следующие симптомы: 

- Положительный симптом поколачивания по пояснице (болезненность со стороны поражения), постукивание следует проводить крайне осторожно во избежание травмы почки. 

- Болезненность при пальпации в поясничной области и костовертебральном углу на стороне поражения.
Дифференциальный диагноз

В первую очередь почечную колику необходимо дифференцировать с  «острым животом»: острым аппендицитом, печеночной коликой и острым холециститом, острым панкреатитом, прободной язвой желудка или двенадцатиперстной кишки, кишечной непроходимостью, а также с расслаивающей аневризмой аорты, тромбозом мезентериальных сосудов, острым аднекситом, внематочной беременностью, перекрутом кисты яичника, грыжей межпозвоночного диска, межреберной невралгией, опоясывающим лишаем. Нередко при почечной колике отмечаются резкая болезненность передней брюшной стенки и ее ригидность. Эти симптомы наряду с самостоятельными болями, локализующимися в подвздошной области, заставляют подозревать местный перитонит.  

На почечную колику указывает беспокойное поведение больного во время приступа и болезненность на стороне поражения при поколачивании по пояснице, однако, решающими дифференциально-диагностическими критериями являются данные, полученные при обследовании в условиях отделения экстренной помощи стационара – примесь эритроцитов в моче, (уретеро)пиелоэктазия и снижения функции почки. 

Часто встречающиеся ошибки терапии:

- Введение наркотических анальгетиков на догоспитальном этапе.

- Стимуляция диуреза при развитии анурии на фоне почечной колики.

- Одновременное назначение нескольких анальгетиков.

Лечение: купирование почечной колики
- Уложить больного в постель, провести успокаивающую беседу.

- При почечной колике следует немедленно выполнить обезболивание (А). 
- При наличии НСПВС они являются препаратами выбора (А;1-), предпочтителен внутримышечный путь введения.
- Для купирования боли синдрома применяют ненаркотические анальгетики и их комбинации со спазмолитиками.

- дротаверин в/в медленно, 40-80 мг (2% р-р – 2-4 мл)


- кеторолак в/в 30 мг (1 мл), дозу необходимо вводить не менее чем за 15 с или в/м


- диклофенак натрия (А;1-) –внутримышечно, ректально, внутрь или сублингвально. Доза при введении внутрь и для в/м введения - 75 мг, в ректальных свечах - 100 мг. 

- метамизол натрия (баралгин М, ревалгин и др.). Взрослым и подросткам старше 15 лет вводят в/в медленно 2 мл со скоростью 1 мл в течение 1 мин или в/м 2-5 мл. Перед введением инъекционного раствора его следует согреть в руке. В период лечения не рекомендуют принимать спиртные напитки. Возможно окрашивание мочи в красный цвет за счет выделения метаболитов (клинического значения не имеет). Расчет дозы для детей:


- 3-11 мес (5-8 кг) – только в/м 0,1-0,2 мл


- 1-2 года (9-15 кг) – в/в 0,1-0,2 мл или в/м 0,2-0,3 мл


- 3-4 года (16-23 кг) – в/в 0,2-0,3 или в/м 0,3-0,4 мл


- 5-7 лет (24-30 кг) – в/в 0,3-0,4 мл


- 8-12 лет (31-45 кг) – в/в 0,5-0,6 мл


- 12-15 лет – в/в 0,8-1 мл

- трамадол 50 мг в/м
- После введения препаратов необходим контроль за частотой сердечных сокращений, артериальным давлением, диурезом. 
Медицинской эвакуации в стационар для последующего обследования и лечения подлежат больные в случае:

- почечной колики, не купирующейся в течение 1 часа или возобновившейся в течение 1 часа после купирования; 

- наличия единственной почки;
- двусторонней почечной колике;
- беременности;
- невозможности проведения последующего амбулаторного обследования, контроля и лечения;  

- сомнениях в правильности постановки диагноза (особенно у лиц старше 60 лет, которые могут иметь схожие симптомы при расслаивающей аневризме аорты).
При наличии осложнений:

- повышение температуры тела;
- анурия;
- неудовлетворительное общее состояние;
- гематурия.

Медицинскую эвакуацию осуществляют в зависимости от состояния, желательно после уменьшения болей (на носилках в положении лежа).
В остальных случаях допустимо оставить больного на амбулаторное лечение.
Рекомендации для пациентов, не имеющих показаний к доставке в стационар:

- обратиться в местную поликлинику (лечебное учреждение) для обследования с целью установления причины почечной колики и лечения. Нередко подобные больные нуждаются в дальнейшем стационарном лечении.
- Домашний режим.

- Диета №10, при уратном уролитиазе - диета №6.

- Тепловые процедуры: грелка на область поясницы, горячая ванна (температура 40–50 °С).

- Своевременно опорожнять мочевой пузырь, тщательно соблюдать правила личной гигиены.

- Мочиться в сосуд и просматривать его на предмет отхождения камней.

- Если возникает повторный приступ почечной колики, появляется лихорадка, тошнота, рвота, олигоурия, а также, если состояние больного прогрессивно ухудшается, следует незамедлительно обратиться за скорой медицинской помощью, так как больному в подобной ситуации показано стационарное обследование и лечение.
ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ НА ГОСПИТАЛЬНОМ ЭТАПЕ В СТАЦИОНАРНОМ ОТДЕЛЕНИИ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ (СТОСМП)
Диагностика

Больному с симптомами почечной колики в СтОСМП при поступлении следует выполнить:

- Общий анализ мочи. Для почечной колики характерна гематурия. Лейкоцитурия позволяет предположить сопутствующую инфекцию мочевых путей. Пациенту разъясняют необходимость производить мочеиспускание через фильтр для обнаружения конкрементов, выделяющихся с мочой.

- Клинический анализ крови. Изменения показателей общего анализа крови при типичной почечной колике не определяются, это исследование необходимо для дифференциальной диагностики.

- Биохимические анализы крови (трансаминазы, глюкоза, билирубин, креатинин, мочевина) при типичной почечной колике – без отклонений, нужны для дифференциальной диагностики
- УЗИ (для визуализации подтверждающих наличие мочекаменной болезни конкрементов в чашечках, лоханках, лоханочно-мочеточниковом и пузырно-мочеточниковом сегментах, мочевом пузыре, а также выявления характерного для почечной колики расширения верхних мочевых путей).
- Венепункцию и капельное введение физиологического раствора, как этап подготовки к последующему введению лекарственных препаратов и, при необходимости, получения крови для последующих анализов.
Врач скорой медицинской помощи СтОСМП производит опрос и осмотр согласно рекомендациям по диагностике на догоспитальном этапе и при наличии показаний рекомендует выполнение дополнительных исследований для уточнения диагноза и проведения дифференциальной диагностики, а также консультации специалистов. 

При лихорадке, единственной почке, а также в тех случаях, когда диагноз неясен, требуется срочное выполнение исследования, позволяющего получить изображение почек и уточнить их функцию (D;4) – спиральной компьютерной томографии, при ее отсутствии – экскреторной урографии. При наличии противопоказаний к введению рентгеноконтрастного вещества в дополнение к ультразвуковому исследованию необходимо выполнить обзорную урограмму.

Лечение

В условиях СтОСМП врач скорой медицинской помощи назначает внутривенное введение растворов анальгетиков (аналогично рекомендациям на догоспитальном этапе), в зависимости от состояния пациента и интенсивности болей. При необходимости купировать тошноту и рвоту вводят метоклопрамид 0,5% 2 мл (в/м или в/в).

Повторный осмотр после назначения обезболивающих препаратов врач скорой медицинской СтОСМП производит не позднее, чем 2 часа от начала лечения. 

При купировании болей и нормализации состояния больной может быть выписан с рекомендациями продолжения наблюдения участкового врача-терапевта и выполнения в течение 1-2 дней спиральной КТ органов брюшной полости и забрюшинного пространства амбулаторно. При этом ему также следует рекомендовать продолжать производить мочеиспускание через фильтр для обнаружения конкрементов, выделяющихся с мочой. Пациент должен быть проинструктирован о том, что при ухудшении состояния, повышении температуры тела или возобновлении болей он должен повторно обратиться в стационар для продолжения обследования.

Если боль не прекратилась и состояние больного не нормализовалось, врач скорой медицинской СтОСМП направляет пациента на исследование, позволяющее получить изображение СКТ без контрастного усиления (она более информативна, чем экскреторная урография (А;1+)). У пациентов с ИМТ < 30 при КТ можно использовать низкую дозу излучения.

КЛИНИЧЕСКИЕ РЕКОМЕНДАЦИИ (ПРОТОКОЛЫ)

ПО ОКАЗАНИЮ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ

ПРИ ОСТРОЙ ЗАДЕРЖКЕ МОЧЕИСПУСКАНИЯ

Определение
Острая задержка мочеиспускания (OЗМ) – невозможность  мочеиспускания при наполненном  мочевом пузыре.  

Классификация
•
Острая задержка мочеиспускания

•
Хроническая задержка мочеиспускания

•
Парадоксальная ишурия

Острая задержка мочеиспускания возникает при нарушении проходимости мочеиспускательного канала или снижении тонуса мочевого пузыря. Также выделяют транзиторную острую задержку мочеиспускания, возникающую при передозировке ряда лекарственных препаратов или при интоксикации. 

Острая задержка мочеиспускания может являться следствием множества патологических состояний и заболеваний. Самая частая причина – доброкачественная гиперплазия предстательной железы. 

Мужчины:
Женщины:

Острый простатит
Тазовый пролапс

Рак простаты
Новообразования тазовых органов

ДГПЖ
Вульвовагинит

Фимоз, парафимоз, стриктуры уретры


Рак мочевого пузыря, нейрогенный мочевой пузырь, камни мочевого пузыря, каловый завал, новообразования органов брюшной полости, травмы, парауретральные абсцессы, герпес, бильгарциоз.

ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ  НА ДОГОСПИТАЛЬНОМ ЭТАПЕ

Диагностика на догоспитальном этапе

Жалобы и сбор анамнеза

На наличие ОЗМ указывает:

•
невозможность  мочеиспускания при наполненном мочевом пузыре.  

•
сильные и бесплодные позывы на мочеиспускание, 

•
боль в надлобковой области,

•
чувство распирания внизу живота.  

При сборе анамнеза необходимо выяснить наличие каких-либо нарушений мочеиспускания ранее, в том числе острой задержки мочеиспускания, наличие урологических,  неврологических и других заболеваний, осложненными нарушением функции нижних мочевых путей, перенесенных оперативных вмешательств. Провоцирующими факторами острой задержки мочеиспускания являются прием алкоголя, наркотических средств, ряда лекарственных препаратов (анальгетики, снотворные препараты, антидепрессанты, транквилизаторы, антихолинергические средства и др.), а также переохлаждение, перегревание, медицинские манипуляции. 

Диагностика. Физикальное обследование.

Для острой задержки мочеиспускания характерно:

•
выпячивание в надлобковой области

•
перкуторно над мочевым пузырем определяется тупой звук 

•
пальпация болезненна, прощупывается  переполненный мочевой пузырь и при пальпации возникают резкие позывы на мочеиспускание. 

•
При большом количестве мочи вершина пузыря часто оказывается на уровне пупка и может содержать  более 1 л мочи.

При физикальном обследовании необходимо оценить общее состояние пациента (сознание, дыхание, пульс и частоту сердечных сокращений, АД, температура тела) и по возможности выяснить причину острой задержки мочеиспускания. С этой целью необходимо провести осмотр наружных половых органов для выявления признаков травмы или воспаления, пальцевое ректальное исследование. При этом для ДГПЖ будет характерным увеличение в размерах предстательной железы, эластическая консистенция, сглаживание междолевой борозды и безболезненность при пальпации. Неоднородность структуры простаты может указывать на наличие злокачественной опухоли. При остром простатите предстательная железа отечна, резко болезненна при пальпации, а при абсцессе простаты возможно дополнительно выявление очагов размягчения или флюктуации.

Для выявления осложнений острой задержки мочи при осмотре необходимо уделить внимание цвету кожных покровов, признаков интоксикации (лихорадка, тошнота, рвота). Данные изменения могут указывать на наличие острой почечной недостаточности или присоединение инфекционного поражения мочевых путей (острый пиелонефрит, цистит).

Дифференциальная диагностика

Необходимо провести  дифференциальную диагностику ОЗМ с анурией и парадоксальной ишурией.  

- Анурия: нет позывов на мочеиспускание, мочевой пузырь пуст, поэтому при осмотре передней брюшной стенки нет выпячивания, притупления перкуторного звука и мочевой пузырь не пальпируется. Характерны клинические признаки острой почечной недостаточности.

- При парадоксальной ишурии пациент не может самостоятельно опорожнить мочевой пузырь, он переполнен, но моча непроизвольно выделяется каплями.  В анамнезе – заболевание, приводящее к развитию инфравезикальной обструкции (чаще всего ДГПЖ). 

Наличие анурии или парадоксальной ишурии является показанием для доставки пациента в стационар.

Лечение на догоспитальном этапе (D,4)

Острая задержка мочеиспускания требует оказания экстренной помощи – катетеризации мочевого пузыря. 

Противопоказания к катетеризации мочевого пузыря:  

•
Травма уретры

•
Острый уретрит

•
Острый орхит, эпидидимит

•
Острый простатит

В этих случаях, а также при отсутствии возможности выполнения катетеризации мочевого пузыря  показана медицинская эвакуация больного в стационар для выполнения альтернативных способов дренирования мочевого пузыря.

Показания  медицинской эвакуации в стационар для выполнения альтернативных способов дренирования мочевого пузыря, дообследования и устранения причин ОЗМ:

1.
Наличие травмы органов мочевой системы 

2.
Острых воспалительных урологических заболеваний 

3.
Невозможность катетеризации мочевого пузыря 

4.
Невозможность дальнейшего лечения в амбулаторных условиях

5.
Тяжелое общее состояние пациента вследствие ОЗМ

6.
Наличие ОЗМ в анамнезе

7.
Наличие гематурии 

При отсутствии показаний к медицинской эвакуации и в случае успешной эвакуации мочи из мочевого пузыря дальнейшее лечение пациента возможно в амбулаторных условиях. 

Частые ошибки

•
Назначение диуретиков

•
Использование металлического катетера

ОКАЗАНИЕ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ НА ГОСПИТАЛЬНОМ ЭТАПЕ В СТАЦИОНАРНОМ ОТДЕЛЕНИИ СКОРОЙ МЕДИЦИНСКОЙ ПОМОЩИ (СтОСМП)

Диагностика на госпитальном этапе

Осмотр и физикальное обследование

Совпадают с таковыми на догоспитальном этапе

Лабораторные исследования:

­
Клинический анализ крови: при острых воспалительных заболеваниях мочевыводящих путей и половых органов может определяться лейкоцитоз с увеличением содержания палочкоядерных форм. 

­
Биохимический анализ крови: определение уровня креатинина, мочевины и электролитов (Na+, K+,Cl-) для определения наличия и степени почечной недостаточности. 

­
Количественный и качественный анализ эвакуированной мочи

Инструментальные методы обследования

­
Ультразвуковое исследование почек: результаты ультразвукового исследования зависят от длительности нарушения оттока мочи.  Может  быть выявлено двустороннее расширение чашечно-лоханочной системы почек  как следствие ОЗМ и нарушения оттока мочи.  

­
 Ультразвуковое исследование мочевого пузыря и простаты: переполненный мочевой пузырь подтверждает диагноз ОЗМ. Увеличение предстательной железы указывает на ДГПЖ или рак простаты как причину ОЗМ

­
Консультация пациента врачом-урологом.
Лечение на госпитальном этапе 
Если на догоспитальном этапе попытки катетеризации мочевого пузыря не увенчались успехом, то при отсутствии противопоказаний, возможно использование металлического проводника для постановки постоянного уретрального катетера Фолея.

При неэффективности данных мероприятий или наличия уретроррагии показан вызов врача-уролога для выполнения альтернативных способов дренирования мочевого пузыря, таких как: троакарная цистостомия или эпицистостомия.
MANAGEMENT OF ACUTE ABDOMEN 
Introduction

Acute abdomen is a condition that demands urgent attention and treatment. The acute abdomen may be caused by an infection, inflammation, vascular occlusion, or obstruction. The patient will usually present with sudden onset of abdominal pain with associated nausea or vomiting. Most patients with an acute abdomen appear ill.

The approach to a patient with an acute abdomen should include a thorough history and physical exam. The location of pain is critical as it may signal a localized process. However, in patients with free air, it may present with diffuse abdominal pain. Auscultation may reveal absent bowel sounds and palpation may reveal rebound tenderness and guarding, suggestive of peritonitis. The causes of an acute abdomen include appendicitis, perforated peptic ulcer, acute pancreatitis, ruptured sigmoid diverticulum, ovarian torsion, volvulus, ruptured aortic aneurysm, lacerated spleen or liver, and ischemic bowel. 
Etiology

Common causes of an acute abdomen include acute appendicitis, cholecystitis, pancreatitis, and diverticulitis. Acute peritonitis is a cause of acute abdomen and can result from rupture of a hollow viscus or as a complication of inflammatory bowel disease or malignancy. Vascular events causing an acute abdomen include mesenteric ischemia and ruptured abdominal aortic aneurysm. Obstetric and gynecologic causes include ruptured ectopic pregnancy and ovarian torsion. Urologic conditions including ureteral colic and pyelonephritis can also present as acute abdominal pain. Many authors include small bowel obstruction as a cause of acute abdomen. Newborns can present with necrotizing enterocolitis. Midgut volvulus present 40% of the time in the first week of life, 50% in the first month and 75% in the first year. Intussusception usually occurs at ages nine to 24 months. The most common cause of an acute pediatric abdomen is appendicitis.[4]
Epidemiology

No exact numbers are available, but between 7% and 10% of emergency department visits are for abdominal pain. The Centers for Disease Control and Prevention (CDC), using data from the 1999 through 2008 National Hospital Ambulatory Medical Care Survey, reported that eleven percent of emergency room department visits in 2008 were for abdominal pain and that abdominal pain accounted for 12.5% of emergent or urgent patients. About one-third of abdominal pain patients are diagnosed with non-specific abdominal pain. Another 30% have acute renal colic.

Pathophysiology

The pathophysiology of each disease entity is beyond the scope of this review. Causes include infection (appendicitis, diverticulitis) and obstruction (appendicitis, cholecystitis). Anatomic abnormalities include malrotation of the gut. Age is associated with some diseases: older patients are more likely to present with diverticulitis, cholecystitis, and vascular emergencies.

The classic presentations of appendicitis, cholecystitis, pancreatitis, and diverticulitis, are in large part the result of the dual innervation of the abdomen, both visceral and somatic. Visceral nerves are part of the autonomic nervous system and innervate the viscera. These nerves are sensitive to mechanical distention, inflammation, ischemia, and the intense, smooth muscle contraction seen in colic. The pain is often midline, poorly localized, deep, and dull. Pain from embryonic foregut structures such as the stomach, liver, pancreas, and gallbladder radiate to the epigastrium. Midgut structures, small bowel, and appendix, to the periumbilical area and hindgut, large bowel and rectum, to the lower abdomen. Somatic sensory nerves provide sensation to the parietal peritoneum. Somatic pain is sharper and better localized. Somatic pain suggests peritoneal irritation. An example is a pain over McBurney’s point when the inflamed or ruptured appendix is irritating the parietal peritoneum. Because visceral and somatic afferent nerve fibers share spinal cord segments, visceral pain can be felt as referred pain from a somatic distribution.  This explains cholecystitis radiating to the right scapula.

History and Physical

The history and physical exam serve to eliminate some diagnoses and suggest others. Acute care physicians are well aware of the modes of presentation of these disease entities. The immediate onset of pain suggests a vascular event such as mesenteric ischemia. Syncope hints at blood loss as from a ruptured ectopic or leaking abdominal aortic aneurysm (AAA). Various causes of an acute abdomen have classic presentations. Appendicitis is supposed to start with dull periumbilical pain that migrates with time to the right lower quadrant. Ovarian torsion is supposed to start with sudden, unilateral, lower abdominal pain that waxes and wanes and is associated with vomiting. Unfortunately, most diseases fail to present classically. A leaking abdominal aortic aneurysm can present exactly like renal colic or as apparently a benign low back pain. The clinician simply has to consider serious diagnoses in patients at risk.

Pain in various quadrants suggests varying diagnoses. Acute diverticulitis usually lives in the left lower quadrant while cholecystitis is usually felt in the epigastrium or right upper quadrant. Diagnosing a patient with a full-blown acute abdomen is easy. It is amazingly difficult to diagnose an incipient abdominal catastrophe in a patient presenting with early, non-specific symptoms.

The past medical history can be important. Hypertension is a risk factor for abdominal aortic aneurysm. The social history regarding alcohol use and possible pancreatitis, helps as well.

The physical exam should be focused and completed in a timely fashion. Abnormal vital signs or the general appearance of the patient including facial expression, skin color and temperature, and altered mentation should alert the clinician that a patient may be in extremis. A complete abdominal exam is essential. Bowel sounds must be assessed. Palpation for masses, pain, guarding and rebound is important. Classic teaching demands a rectal on every patient with abdominal pain. Literature suggests that rectal exam, at least in appendicitis, does not add any useful information. Certainly, a rectal exam is important when gastrointestinal (GI) bleeding or prostate issues are suspected. A pelvic exam should be performed when a gynecologic source of pain is suspected. A young male with abdominal pain needs a testicular exam to exclude testicular torsion. Examination for hernias should be routine.

Evaluation

Again, rapid initial diagnosis and treatment of the acute abdomen are crucial. Evaluation and treatment should be simultaneous. Diagnostic interventions include blood work and imaging. In adults older than 40, a 12 lead ECG can help exclude myocardial infarction as the cause of apparent severe abdominal pain. It is important to know if a patient with mesenteric ischemia is in atrial fibrillation. Usually, a complete blood count (CBC), comprehensive metabolic profile and lipase are obtained. For sepsis or mesenteric ischemia, a lactate should be ordered. A urine or serum pregnancy test is needed in the workup of ectopic pregnancy. Diagnostic imaging has advanced rapidly in the past three decades. A bedside ultrasound in the Emergency Department can diagnose cholecystitis, hydronephrosis, hemoperitoneum, and the presence of an abdominal aortic aneurysm in a less than 5 minutes. Diagnostic ultrasound is the preferred modality for cholecystitis, pediatric appendicitis, ruptured ectopic, and ovarian torsion. Multislice helical CT scanning has made the diagnosis of an acute abdomen much more straightforward. In the majority of cases, intravenous (IV) contrast is sufficient. Oral contrast is time-consuming and not usually necessary. MRI is not usually utilized simply because of the time required in a potentially unstable patient 
Treatment / Management

Hypotension and tachycardia suggest blood loss, hypovolemia, or sepsis and require prompt aggressive fluid resuscitation with adequate large bore IV access. Broad-spectrum antibiotics covering gram-negative enteric organisms should be administered in a timely fashion when infection, peritoneal soilage, or sepsis is in the differential. Sick patients should be monitored with ongoing vital sign resuscitation. Adequate pain relief with opioids is a standard of care. The use of anti-emetics is likewise important. If a surgical emergency is suspected based on presentation or physical findings, a surgeon should be consulted in an emergent fashion. The surgeon must be contacted before potentially time-consuming testing is performed.

In summary, the acute abdomen consists of several intrabdominal processes that require rapid intervention in both diagnosis and treatment. An acute abdomen may present in an obvious or subtle manner, but must always be recognized. Rapid, appropriate testing and concomitant resuscitative therapy are mandatory. If the condition is even possibly surgical, early consultation with a surgeon is mandatory as well.

Prognosis

In general, the finding of an acute abdomen is indicative of a surgical problem, and in the past, the patient was taken directly to the operating room. Unfortunately, there are also some medical disorders that can present with acute abdominal pain that requires medical therapy. These conditions include acute pancreatitis, sickle cell anemia, diabetic ketoacidosis, adrenal crisis, and pyelonephritis. Today, ultrasound and/or CT scans are widely used to determine the cause of acute abdomen, so that the surgeon knows beforehand what to expect during surgery. It also avoids unnecessary surgery in patients with medical causes of an acute abdomen. All patients with an acute abdomen need to be seen by a surgeon. If the patient is stable, imaging studies can be obtained. If the patient is unstable, immediate surgical intervention may be necessary. The prognosis of patients depends on the cause.[8]

 HYPERLINK "https://www.ncbi.nlm.nih.gov/pubmed/29364016" [9]
Complications

If left untreated, an acute abdomen may result in the following:

· Sepsis

· Necrosis and/or gangrene of bowel

· Fistula

· Death

Postoperative and Rehabilitation Care

Since most patients with an acute abdomen are seniors, they are best managed in an ICU setting. Intravenous hydration, Nasogastric decompression and pain control are often required. The role of antibiotics depends on the cause. Close monitoring is required as patients may develop complications like atelectasis, ileus, wound infections, DVT and pneumonia.

MANAGEMENT OF ACUTE PANCREATITIS 

(Guidelines of American College of Gastroenterology)
Introduction

Acute pancreatitis (AP) is one of the most common diseases of the gastrointestinal tract, leading to tremendous emotional, physical, and financial human burden (1,2). In the United States, in 2009, AP was the most common gastroenterology discharge diagnosis with a cost of 2.6 billion dollars (2). Recent studies show the incidence of AP varies between 4.9 and 73.4 cases per 100,000 worldwide (3,4). An increase in the annual incidence for AP has been observed in most recent studies. Epidemiologic review data from the 1988 to 2003 National Hospital Discharge Survey showed that hospital admissions for AP increased from 40 per 100,000 in 1998 to 70 per 100,000 in 2002. Although the case fatality rate for AP has decreased over time, the overall population mortality rate for AP has remained unchanged (1).

There have been important changes in the definitions and classification of AP since the Atlanta classification from 1992 (5). During the past decade, several limitations have been recognized that led to a working group and web-based consensus revision (6). Two distinct phases of AP have now been identified: (i) early (within 1 week), characterized by the systemic inflammatory response syndrome (SIRS) and/or organ failure; and (ii) late (>1 week), characterized by local complications. It is critical to recognize the paramount importance of organ failure in determining disease severity. Local complications are defined as peripancreatic fluid collections, pancreatic and peripancreatic necrosis (sterile or infected), pseudocysts, and walled-off necrosis (sterile or infected). Isolated extrapancreatic necrosis is also included under the term necrotizing pancreatitis; although outcomes like persistent organ failure, infected necrosis, and mortality of this entity are more often seen when compared to interstitial pancreatitis, these complications are more commonly seen in patients with pancreatic parenchymal necrosis (7). There is now a third intermediate grade of severity, moderately severe AP, that is characterized by local complications in the absence of persistent organ failure. Patients with moderately severe AP may have transient organ failure, lasting <48 h. Moderately severe AP may also exacerbate underlying comorbid disease but is associated with a low mortality. Severe AP is now defined entirely on the presence of persistent organ failure (defined by a modified Marshall Score) (8).

We first discuss the diagnosis, etiology, and severity of AP. We then focus on the early medical management of AP followed by a discussion of the management of complicated disease, most notably pancreatic necrosis. Early management focuses on advancements in our understanding of aggressive intravenous hydration, which when applied early appears to decrease morbidity and mortality (9,10). The evolving issues of antibiotics, nutrition, and endoscopic, radiologic, surgical, and other minimally invasive interventions will be addressed.

A search of MEDLINE via the OVID interface using the MeSH term “acute pancreatitis” limited to clinical trials, reviews, guidelines, and meta-analysis for the years 1966–2012 was undertaken without language restriction, as well as a review of clinical trials and reviews known to the authors were performed for the preparation of this document. The GRADE system was used to grade the strength of recommendations and the quality of evidence (11). An explanation of the quality of evidence and strength of the recommendations is shown in Table 1. Each section of the document presents the key recommendations related to the section topic, followed by a summary of the supporting evidence. A summary of recommendations is provided in Table 2.

	Table 1. GRADE system of quality of evidence and strength of recommendation

	High
	Further research is very unlikely to change our confidence in the estimate of effect.

	Moderate
	Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

	Low
	Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

	Very Low
	Any estimate of the effect is very uncertain.


	Table 2. Summary of recommendations

	Diagnosis

	1. The diagnosis of AP is most often established by the presence of two of the three following criteria: (i) abdominal pain consistent with the disease, (ii) serum amylase and/or lipase greater than three times the upper limit of normal, and/or (iii) characteristic findings from abdominal imaging (strong recommendation, moderate quality of evidence).

2. Contrast-enhanced computed tomographic (CECT) and/or magnetic resonance imaging (MRI) of the pancreas should be reserved for patients in whom the diagnosis is unclear or who fail to improve clinically within the first 48–72 h after hospital admission (strong recommendation, low quality of evidence).

	Etiology

	3. Transabdominal ultrasound should be performed in all patients with acute pancreatitis (strong recommendation, low quality of evidence).

4. In the absence of gallstones and/or history of significant history of alcohol use, a serum triglyceride should be obtained and considered the etiology if >1,000 mg/dl (conditional recommendation, moderate quality of evidence).

5. In a patient older than 40 years, a pancreatic tumor should be considered as a possible cause of acute pancreatitis (conditional recommendation, low quality of evidence).

6. Endoscopic investigation in patients with acute idiopathic pancreatitis should be limited, as the risks and benefits of investigation in these patients are unclear (conditional recommendation, low quality of evidence).

7. Patients with idiopathic pancreatitis should be referred to centers of expertise (conditional recommendation, low quality of evidence).

8. Genetic testing may be considered in young patients (<30 years old) if no cause is evident and a family history of pancreatic disease is present (conditional recommendation, low quality of evidence).

	Initial assessment and risk stratification

	9. Hemodynamic status should be assessed immediately upon presentation and resuscitative measures begun as needed (strong recommendation, moderate quality of evidence).

10. Risk assessment should be performed to stratify patients into higher- and lower-risk categories to assist triage, such as admission to an intensive care setting (conditional recommendation, moderate quality of evidence).

11. Patients with organ failure should be admitted to an intensive care unit or intermediary care setting whenever possible (strong recommendation, low quality of evidence).

	Initial management

	12. Aggressive hydration, defined as 250-500 ml per hour of isotonic crystalloid solution should be provided to all patients, unless cardiovascular and/or renal comorbidites exist. Early aggressive intravenous hydration is most beneficial the first 12–24 h, and may have little benefit beyond (strong recommendation, moderate quality of evidence).

13. In a patient with severe volume depletion, manifest as hypotension and tachycardia, more rapid repletion (bolus) may be needed (conditional recommendation, moderate quality of evidence).

14. Lactated Ringer’s solution may be the preferred isotonic crystalloid replacement fluid (conditional recommendation, moderate quality of evidence).

15. Fluid requirements should be reassessed at frequent intervals within 6 h of admission and for the next 24–48 h. The goal of aggressive hydration should be to decrease the blood urea nitrogen (strong recommendation, moderate quality of evidence).

	ERCP in acute pancreatitis

	16. Patients with acute pancreatitis and concurrent acute cholangitis should undergo ERCP within 24 h of admission (strong recommendation, moderate quality of evidence).

17. ERCP is not needed in most patients with gallstone pancreatitis who lack laboratory or clinical evidence of ongoing biliary obstruction (strong recommendation, low quality of evidence).

18. In the absence of cholangitis and/or jaundice, MRCP or endoscopic ultrasound (EUS) rather than diagnostic ERCP should be used to screen for choledocholithiasis if highly suspected (conditional recommendation, low quality of evidence).

19. Pancreatic duct stents and/or postprocedure rectal nonsteroidal anti-inflammatory drug (NSAID) suppositories should be utilized to prevent severe post-ERCP pancreatitis in high-risk patients (conditional recommendation, moderate quality of evidence).

	The role of antibiotics in acute pancreatitis

	20. Antibiotics should be given for an extrapancreatic infection, such as cholangitis, catheter-acquired infections, bacteremia, urinary tract infections, pneumonia (strong recommendation, high quality of evidence).

21. Routine use of prophylactic antibiotics in patients with severe acute pancreatitis is not recommended (strong recommendation, moderate quality of evidence).

22. The use of antibiotics in patients with sterile necrosis to prevent the development of infected necrosis is not recommended (strong recommendation, moderate quality of evidence).

23. Infected necrosis should be considered in patients with pancreatic or extrapancreatic necrosis who deteriorate or fail to improve after 7–10 days of hospitalization. In these patients, either (i) initial CT-guided fine needle aspiration (FNA) for Gram stain and culture to guide use of appropriate antibiotics or (ii) empiric use of antibiotics without CT FNA should be given (strong recommendation, low quality of evidence).

24. In patients with infected necrosis, antibiotics known to penetrate pancreatic necrosis, such as carbapenems, quinolones, and metronidazole, may be useful in delaying or sometimes totally avoiding intervention, thus decreasing morbidity and mortality (conditional recommendation, low quality of evidence).

25. Routine administration of antifungal agents along with prophylactic or therapeutic antibiotics is not recommended (conditional recommendation, low quality of evidence).

	Nutrition in acute pancreatitis

	26. In mild AP, oral feedings can be started immediately if there is no nausea and vomiting, and abdominal pain has resolved (conditional recommendation, moderate quality of evidence).

27. In mild AP, initiation of feeding with a low-fat solid diet appears as safe as a clear liquid diet (conditional recommendations, moderate quality of evidence).

28. In severe AP, enteral nutrition is recommended to prevent infectious complications. Parenteral nutrition should be avoided unless the enteral route is not available, not tolerated, or not meeting caloric requirements (strong recommendation, high quality of evidence).

29. Nasogastric delivery and nasojejunal delivery of enteral feeding appear comparable in efficacy and safety (strong recommendation, moderate quality of evidence).

	The role of surgery in acute pancreatitis

	30. In patients with mild AP, found to have gallstones in the gallbladder, a cholecystectomy should be performed before discharge to prevent a recurrence of AP (strong recommendation, moderate quality of evidence).

31. In a patient with necrotizing biliary AP, in order to prevent infection, cholecystectomy is to be deferred until active inflammation subsides and fluid collections resolve or stabilize (strong recommendation, moderate quality of evidence).

32. The presence of asymptomatic pseudocysts and pancreatic and/or extrapancreatic necrosis do not warrant intervention, regardless of size, location, and/or extension (strong recommendation, moderate quality of evidence).

33. In stable patients with infected necrosis, surgical, radiologic, and/or endoscopic drainage should be delayed preferably for more than 4 weeks to allow liquefication of the contents and the development of a fibrous wall around the necrosis (walled-off necrosis) (strong recommendation, low quality of evidence).

34. In symptomatic patients with infected necrosis, minimally invasive methods of necrosectomy are preferred to open necrosectomy (strong recommendation, low quality of evidence).

	AP, acute pancreatitis; CT, computed tomography; ERCP, endoscopic retrograde cholangiopancreatography; MRCP, magnetic resonance cholangiopancreatography.


Diagnosis

Recommendations

1. The diagnosis of AP is most often established by the presence of 2 of the 3 following criteria: (i) abdominal pain consistent with the disease, (ii) serum amylase and/or lipase greater than three times the upper limit of normal, and/or (iii) characteristic findings from abdominal imaging (strong recommendation, moderate quality of evidence).

2. Contrast-enhanced computed tomography (CECT) and/or magnetic resonance imaging (MRI) of the pancreas should be reserved for patients in whom the diagnosis is unclear or who fail to improve clinically within the first 48–72 h after hospital admission or to evaluate complications (strong recommendation, low quality of evidence).

Diagnosis: Clinical presentation

Patients with AP typically present with epigastric or left upper quadrant pain. The pain is usually described as constant with radiation to the back, chest, or flanks, but this description is nonspecific. The intensity of the pain is usually severe, but can be variable. The intensity and location of the pain do not correlate with severity. Pain described as dull, colicky, or located in the lower abdominal region is not consistent with AP and suggests an alternative etiology. Abdominal imaging may be helpful to determine the diagnosis of AP in patients with atypical presentations.

Diagnosis: Laboratory parameters

Because of limitations in sensitivity, specificity, and positive and negative predictive value, serum amylase alone cannot be used reliably for the diagnosis of AP and serum lipase is preferred. Serum amylase in AP patients generally rises within a few hours after the onset of symptoms and returns to normal values within 3–5 days; however, it may remain within the normal range on admission in as many as one-fifth of patients (12,13). Compared with lipase, serum amylase returns more quickly to values below the upper limit of normal. Serum amylase concentrations may be normal in alcohol-induced AP and hypertriglyceridemia. Serum amylase concentrations might be high in the absence of AP in macroamylasaemia (a syndrome characterized by the formation of large molecular complexes between amylase and abnormal immunoglobulins), in patients with decreased glomerular filtration rate, in diseases of the salivary glands, and in extrapancreatic abdominal diseases associated with inflammation, including acute appendicitis, cholecystitis, intestinal obstruction or ischemia, peptic ulcer, and gynecological diseases.

Serum lipase appears to be more specific and remains elevated longer than amylase after disease presentation. Despite recommendations of previous investigators (14) and guidelines for the management of AP (15) that emphasize the advantage of serum lipase, similar problems with the predictive value remain in certain patient populations, including the existence of macrolipasemia. Lipase is also found to be elevated in a variety of nonpancreatic diseases, such as renal disease, appendicitis, cholecystitis, and so on. In addition, an upper limit of normal greater than 3–5 times may be needed in diabetics who appear to have higher median lipase compared with nondiabetic patients for unclear reasons (16,17). A Japanese consensus conference to determine appropriate “cutoff” values for amylase and lipase could not reach consensus on appropriate upper limits of normal (18). Assays of many other pancreatic enzymes have been assessed during the past 15 years, but none seems to offer better diagnostic value than those of serum amylase and lipase (19). Although most studies show a diagnostic efficacy of greater than 3–5 times the upper limit of normal, clinicians must consider the clinical condition of the patient when evaluating amylase and lipase elevations. When a doubt regarding the diagnosis of AP exists, abdominal imaging, such as CECT, is recommended.

Diagnosis: Abdominal imaging

Abdominal imaging is useful to confirm the diagnosis of AP. CECT provides over 90% sensitivity and specificity for the diagnosis of AP (20). Routine use of CECT in patients with AP is unwarranted, as the diagnosis is apparent in many patients and most have a mild, uncomplicated course. However, in a patient failing to improve after 48–72 (e.g., persistent pain, fever, nausea, unable to begin oral feeding), CECT or MRI imaging is recommended to assess local complications such as pancreatic necrosis (21,22,23). Computed tomography (CT) and MRI are comparable in the early assessment of AP (24). MRI, by employing magnetic resonance cholangiopancreatography (MRCP), has the advantage of detecting choledocholithiasis down to 3 mm diameter and pancreatic duct disruption while providing high-quality imaging for diagnostic and/or severity purposes. MRI is helpful in patients with a contrast allergy and renal insufficiency where T2-weighted images without gadolinium contrast can diagnose pancreatic necrosis (24).

Etiology

Recommendations

1. Transabdominal ultrasound should be performed in all patients with AP (strong recommendation, low quality of evidence).

2. In the absence of gallstones and/or history of significant history of alcohol use, a serum triglyceride should be obtained and considered the etiology if > 1,000 mg/dl. (conditional recommendation, moderate quality of evidence).

3. In a patient > 40 years old, a pancreatic tumor should be considered as a possible cause of AP (conditional recommendation, low quality of evidence).

4. Endoscopic investigation of an elusive etiology in patients with AP should be limited, as the risks and benefits of investigation in these patients are unclear (conditional recommendation, low quality of evidence).

5. Patients with idiopathic AP (IAP) should be referred to centers of expertise (conditional recommendation, low quality of evidence).

6. Genetic testing may be considered in young patients ( < 30 years old) if no cause is evident and a family history of pancreatic disease is present (conditional recommendation, low quality of evidence).

Etiology: Gallstones and alcohol

The etiology of AP can be readily established in most patients. The most common cause of AP is gallstones (40–70%) and alcohol (25–35%) (25,26,27). Because of the high prevalence and importance of preventing recurrent disease, abdominal ultrasound to evaluate for cholelithiasis should be performed on all patients with AP (28,29,30). Identification of gallstones as the etiology should prompt referral for cholecystectomy to prevent recurrent attacks and potential biliary sepsis (29,30). Gallstone pancreatitis is usually an acute event and resolves when the stone is removed or passes spontaneously.

Alcohol-induced pancreatitis often manifests as a spectrum, ranging from discrete episodes of AP to chronic irreversible silent changes. The diagnosis should not be entertained unless a person has a history of over 5 years of heavy alcohol consumption (31). “Heavy” alcohol consumption is generally considered to be >50 g per day, but is often much higher (32). Clinically evident AP occurs in <5% of heavy drinkers (33); thus, there are likely other factors that sensitize individuals to the effects of alcohol, such as genetic factors and tobacco use (27,33,34).

Other causes of AP

In the absence of alcohol or gallstones, caution must be exercised when attributing a possible etiology for AP to another agent or condition. Medications, infectious agents, and metabolic causes such as hypercalcemia and hyperparathyroidism are rare causes, often falsely identified as causing AP (35,36,37). Although some drugs such as 6-mercaptopurine, azathioprine, and DDI (2′,3′-dideoxyinosine) can clearly cause AP, there are limited data supporting most medications as causative agents (35). Primary and secondary hypertriglyceridemia can cause AP; however, these account for only 1–4% of cases (36). Serum triglycerides should rise above 1,000 mg/dl to be considered the cause of AP (38,39). A lactescent (milky) serum has been observed in as many as 20% of patients with AP, and therefore a fasting triglyceride level should be re-evaluated 1 month after discharge when hypertriglyceridemia is suspected (40). Although most do not, any benign or malignant mass that obstructs the main pancreatic can result in AP. It has been estimated that 5–14% of patients with benign or malignant pancreatobiliary tumors present with apparent IAP (41,42,43). Historically, adenocarcinoma of the pancreas was considered a disease of old age. However, increasingly patients in their 40s—and occasionally younger—are presenting with pancreatic cancer. This entity should be suspected in any patient >40 years of age with idiopathic pancreatitis, especially those with a prolonged or recurrent course (27,44,45). Thus, a contrast-enhanced CT scan or MRI is needed in these patients. A more extensive evaluation including endoscopic ultrasound (EUS) and/or MRCP may be needed initially or after a recurrent episode of IAP (46).

Idiopathic AP

IAP is defined as pancreatitis with no etiology established after initial laboratory (including lipid and calcium level) and imaging tests (transabdominal ultrasound and CT in the appropriate patient) (47). In some patients an etiology may eventually be found, yet in others no definite cause is ever established. Patients with IAP should be evaluated at centers of excellence focusing on pancreatic disease, providing advanced endoscopy services and a combined multidisciplinary approach.

Anatomic and physiologic anomalies of the pancreas occur in 10–15% of the population, including pancreas divisum and sphincter of Oddi dysfunction (48). It remains controversial if these disorders alone cause AP (49). There may be a combination of factors, including anatomic and genetic, that predispose to the development of AP in susceptible individuals (48). Endoscopic therapy, focusing on treating pancreas divisum and/or sphincter of Oddi dysfunction, carries a significant risk of precipitating AP and should be performed only in specialized units (50,51). The influence of genetic defects, such as cationic trypsinogen mutations, SPINK, or CFTR mutations, in causing AP is being increasingly recognized. These defects, furthermore, may also increase the risk of AP in patients with anatomic anomalies, such as pancreas divisum (48). However, the role of genetic testing in AP has yet to be determined, but may be useful in patients with more than one family member with pancreatic disease (34). Individuals with IAP and a family history of pancreatic diseases should be referred for formal genetic counseling.

Initial Assessment and Risk Stratification

Recommendations

1. Hemodynamic status should be assessed immediately upon presentation and resuscitative measures begun as needed (strong recommendation, moderate quality of evidence).

2. Risk assessment should be performed to stratify patients into higher- and lower-risk categories to assist triage, such as admission to an intensive care setting (conditional recommendation, low to moderate quality of evidence).

3. Patients with organ failure should be admitted to an intensive care unit or intermediary care setting whenever possible (strong recommendation, low quality of evidence).

Summary of evidence

Definition of severe AP

Most episodes of AP are mild and self-limiting, needing only brief hospitalization. Mild AP is defined by the absence of organ failure and/or pancreatic necrosis (5,6). By 48 h after admission, these patients typically would have substantially improved and begun refeeding. In patients with severe disease, two phases of AP are recognized: early (within the first week) and late. Local complications include peripancreatic fluid collections and pancreatic and peripancreatic necrosis (sterile or infected). Most patients with severe disease present to the emergency room with no organ failure or pancreatic necrosis; unfortunately, this has led to many errors in clinical management of this disease (52). These errors include failure to provide adequate hydration, failure to diagnose and treat cholangitis, and failure to treat early organ failure. For this reason, it is critical for the clinician to recognize the importance of not falsely labeling a patient with mild disease within the first 48 h of admission for AP.

Severe AP occurs in 15–20% of patients (53). Severe AP is defined by the presence of persistent (fails to resolve within 48 h) organ failure and/or death (6). Historically, in the absence of organ failure, local complications from pancreatitis, such as pancreatic necrosis, were also considered severe disease (5,6,53). However, these local complications (including pancreatic necrosis with or without transient organ failure) define moderately severe AP (see Table 3). Moderately severe acute pancreatitis is characterized by the presence of transient organ failure or local or systematic complications in the absence of persistent organ failure (6). An example of a patient with moderately severe acute pancreatitis is one who has peripancreatic fluid collections and prolonged abdominal pain, leukocytosis and, fever, causing the patient to remain hospitalized for 7-10 days. In the absence of persistent organ failure, mortality in patients with this entity is less than severe acute pancreatitis. If persistent organ failure develops in a patient with necrotizing pancreatitis, it is then considered severe disease.

	Table 3. Definitions of severity in acute pancreatitis: comparison of Atlanta and recent revision

	Atlanta criteria (1993)
	Atlanta Revision (2013)

	Mild acute pancreatitis
	Mild acute pancreatitis

	    Absence of organ failure
	    Absence of organ failure

	    Absence of local complications
	    Absence of local complications

	Severe acute pancreatitis
	Moderately severe acute pancreatitis

	    1. Local complications AND/OR
	    1. Local complications AND/OR

	    2. Organ failure
	    2. Transient organ failure (< 48 h)

	GI bleeding (> 500 cc/24 hr)
	Severe acute pancreatitis

	Shock – SBP ≤ 90 mm Hg
	Persistent organ failure > 48 ha

	PaO 2 ≤ 60%
	 

	Creatinine ≥ 2 mg/dl
	 

	GI, gastrointestinal; SBP, systolic blood pressure.
a Persistent organ failure is now defined by a Modified Marshal Score (6,8)


Organ failure had previously been defined as shock (systolic blood pressure <90 mm Hg), pulmonary insufficiency (PaO2 <60 mm Hg), renal failure (creatinine >2 mg/dl after rehydration), and/or gastrointestinal bleeding (>500 ml of blood loss/24 h) (53). The Revised Atlanta Criteria now define organ failure as a score of 2 or more for one of these organ systems using the modified Marshall scoring system (6,8). The authors feel that rather than calculate a Marshal score (which may be complex for the busy clinician), relying on the older Atlanta definitions would be as useful. Further study is needed to validate the need for using the Marshal score.

Pancreatic necrosis is defined as diffuse or focal areas of nonviable pancreatic parenchyma > 3 cm in size or > 30% of the pancreas (53). Pancreatic necrosis can be sterile or infected (discussed below). In the absence of pancreatic necrosis, in mild disease the edematous pancreas is defined as interstitial pancreatitis. Although there is some correlation between infection, pancreatic necrosis, hospital length of stay, and organ failure, both patients with sterile necrosis and infected necrosis may develop organ failure (55,56). The presence of infection within the necrosis probably does not increase the likelihood of present or future organ failure. Patients with sterile necrosis can suffer from organ failure and appear as ill clinically as those patients with infected necrosis. Persistent organ failure is now defined by a Modified Marshal Score (6,8).

Isolated extrapancreatic necrosis is also included under the term necrotizing pancreatitis. This entity, initially thought to be a nonspecific anatomic finding with no clinical significance, has become better characterized and is associated with adverse outcomes, such as organ failure and persistent organ failure, but these outcomes are less frequent. Extrapancreatic necrosis is more often appreciated during surgery than being identified on imaging studies. Although most radiologists can easily identify pancreatic parenchymal necrosis, in the absence of surgical intervention, extrapancreatic necrosis is appreciated less often (7).

Predicting severe AP

Clinicians have been largely unable to predict which patients with AP will develop severe disease. Uniformly, severity scoring systems are cumbersome, typically require 48 h to become accurate, and when the score demonstrates severe disease, the patient’s condition is obvious regardless of the score (52,57,58). The new scoring systems, such as the BISAP (59), have not shown to be more accurate than the other scoring systems (60,61). In general, AP-specific scoring systems have a limited value, as they provide little additional information to the clinician in the evaluation of patients and may delay appropriate management (52).

Although laboratory testing such as the hematocrit and blood urea nitrogen (BUN) can assist clinicians (52,62,63), no laboratory test is practically available or consistently accurate to predict severity in patients with AP (64,65,66). Even the acute-phase reactant C-reactive protein (CRP), the most widely studied inflammatory marker in AP, is not practical as it takes 72 h to become accurate (54). CT and/or MRI imaging also cannot reliably determine severity early in the course of AP, as necrosis usually is not present on admission and may develop after 24–48 h (24,67). Thus, in the absence of any available test to determine severity, close examination to assess early fluid losses, hypovolemic shock, and symptoms suggestive of organ dysfunction is crucial.

Rather than depending on a scoring system to predict severity of AP, clinicians need to be aware of intrinsic patient-related risk factors, including laboratory and imaging risk factors, for the development of severe disease (Table 4). These include: a patient’s age, comorbid health problems, body mass index (74), the presence of SIRS (70,71), signs of hypovolemia such as an elevated BUN (63) and an elevated hematocrit (62), presence of pleural effusions and/or infiltrates (73), altered mental status (69), and other factors (54,72) (Table 3).

	Table 4. Clinical findings associated with a severe course for initial risk assessmenta

	Patient characteristics

	Age >55 years (53,57)

	Obesity (BMI >30 kg/m2) (68)

	Altered mental status (69)

	Comorbid disease (53)

	The systemic inflammatory response syndrome (SIRS) (6,53,54,70,71) Presence of >2 of the following criteria:

	– pulse >90 beats/min

	– respirations >20/min or PaCO2 >32 mm Hg

	– temperature >38 °C or <36 °C

	– WBC count >12,000 or <4,000 cells/mm3 or >10% immature neutrophils (bands)

	Laboratory findings

	BUN >20 mg/dl (63)

	Rising BUN (63)

	HCT >44% (62)

	Rising HCT (62)

	Elevated creatinine (72)

	Radiology findings

	Pleural effusions (73)

	Pulmonary infiltrates (53)

	Multiple or extensive extrapancreatic collections (67)

	BMI, body mass index; BUN, blood urea nitrogen; HCT, hematocrit; WBC, white blood cell.
a The presence of organ failure and/or pancreatic necrosis defines severe acute pancreatitis.


During the early phase of the disease (within the first week), death occurs as a result of the development, persistence, and progressive nature of organ dysfunction (75,76). The development of organ failure appears to be related to the development and persistence of SIRS. The reversal of and early organ failure has been shown to be important in preventing morbidity and mortality in patients with AP (77,78). Although the presence of SIRS during the initial 24 h has a high sensitivity for predicting organ failure and mortality, the presence of SIRS lacks specificity for severe disease (41%). The lack of specificity is due to the fact that the presence of SIRS is not as important as its persistence. For this reason, patients with persistent SIRS, particularly those who are tachypnic and/or tachycardic, should be admitted to an intensive care unit or similar unit for aggressive intravenous hydration and close monitoring.

Initial Management

Recommendations

1. Aggressive hydration, defined as 250–500 ml per hour of isotonic crystalloid solution should be provided to all patients, unless cardiovascular, renal, or other related comorbid factors exist. Early aggressive intravenous hydration is most beneficial during the first 12–24 h, and may have little benefit beyond this time period (strong recommendation, moderate quality of evidence).

2. In a patient with severe volume depletion, manifest as hypotension and tachycardia, more rapid repletion (bolus) may be needed (conditional recommendation, moderate quality of evidence).

3. Lactated Ringer’s solution may be the preferred isotonic crystalloid replacement fluid (conditional recommendation, moderate quality of evidence).

4. Fluid requirements should be reassessed at frequent intervals within 6 h of admission and for the next 24–48 h. The goal of aggressive hydration should be to decrease the BUN (strong recommendation, moderate quality of evidence).

Early aggressive intravenous hydration

Despite dozens of randomized trials, no medication has been shown to be effective in treating AP (32,53). However, an effective intervention has been well described: early aggressive intravenous hydration. Recommendations regarding aggressive hydration are based on expert opinion (10,52,53), laboratory experiments (79,80), indirect clinical evidence (62,63,81,82), epidemiologic studies (59), and both retrospective and prospective clinical trials (9,83).

The rationale for early aggressive hydration in AP arises from observation of the frequent hypovolemia that occurs from multiple factors affecting patients with AP, including vomiting, reduced oral intake, third spacing of fluids, increased respiratory losses, and diaphoresis. In addition, researchers hypothesize that a combination of microangiopathic effects and edema of the inflamed pancreas decreases blood flow, leading to increased cellular death, necrosis, and ongoing release of pancreatic enzymes activating numerous cascades. Inflammation also increases vascular permeability, leading to increased third space fluid losses and worsening of pancreatic hypoperfusion that leads to increased pancreatic parenchymal necrosis and cell death (84). Early aggressive intravenous fluid resuscitation provides micro- and macrocirculatory support to prevent serious complications such as pancreatic necrosis (10).

Although there are limited prospective data that aggressive intravenous hydration can be monitored and/or guided by laboratory markers, the use of hematocrit (62), BUN (63,83), and creatinine (72) as surrogate markers for successful hydration has been widely recommended (10,15,52,53). Although no firm recommendations regarding absolute numbers can be made at this time, the goal to decrease hematocrit (demonstrating hemodilution) and BUN (increasing renal perfusion) and maintain a normal creatinine during the first day of hospitalization cannot be overemphasized.

Although some human trials have shown a clear benefit to aggressive hydration (9,85,86), other studies have suggested that aggressive hydration may be associated with an increased morbidity and mortality (87,88). These variable study findings may be partly explained by critical differences in study design. Although these studies raise concerns about the continuous use of aggressive hydration over 48 h, the role of early hydration (within the first 6–12 h) was not addressed in these negative studies. In addition, these negative studies included sicker patients who would have required large volumes of hydration by the 48 h time point (87,88). Consistently, the human studies in AP that focused on the initial rate of hydration early in the course of treatment (within the first 24 h) demonstrated a decrease in both morbidity and mortality (9,85,86). Although the total volume of hydration at 48 h after admission appears to have little or no impact on patient outcome, early aggressive intravenous hydration, during the first 12–24 h, with close monitoring is of paramount importance.

In a well-designed prospective randomized trial, hydration with a lactated Ringer’s solution appears to be more beneficial, resulting in fewer patients developing SIRS as compared with patients receiving normal (0.9%) saline (83). The benefit of using lactated Ringer’s solution in large-volume resuscitation has been shown in other disease states to lead to better electrolyte balance and improved outcomes (89,90). In AP, there are additional theoretical benefits to using the more pH-balanced lactated Ringer’s solution for fluid resuscitation compared with normal saline. Low pH activates the trypsinogen, makes the acinar cells more susceptible to injury and increases the severity of established AP in experimental studies. Although both are isotonic crystalloid solutions, normal saline given in large volumes may lead to the development of a non-anion gap, hyperchloremic metabolic acidosis (83).

It is important to recognize that aggressive early hydration will require caution for certain groups of patients, such as the elderly, or those with a history of cardiac and/or renal disease in order to avoid complications such as volume overload, pulmonary edema, and abdominal compartment syndrome (91). Measurement of the central venous pressure via a centrally placed catheter is most commonly used to determine volume status in this setting. However, data indicate that the intrathoracic blood volume index may have a better correlation with cardiac index than central venous pressure. Measurement of intrathoracic blood volume index may therefore allow more accurate assessment of volume status for patients managed in the intensive care unit. Patients not responding to intravenous hydration early (within 6–12 h) may not benefit from continued aggressive hydration.

ERCP in AP

The role of ERCP in AP is related to the management of choledocholithiasis. Although ERCP can be used to identify pancreatic ductal disruption in patients with severe AP, possibly leading to interventions for the so-called dislocated duct syndrome, a consensus has never emerged that ERCP should be performed routinely for this purpose (52).

Recommendations

1. Patients with AP and concurrent acute cholangitis should undergo ERCP within 24 h of admission (strong recommendation, moderate quality of evidence).

2. ERCP is not needed early in most patients with gallstone pancreatitis who lack laboratory or clinical evidence of ongoing biliary obstruction (strong recommendation, moderate quality of evidence).

3. In the absence of cholangitis and/or jaundice, MRCP or EUS rather than diagnostic ERCP should be used to screen for choledocholithiasis if highly suspected (conditional recommendation, moderate quality of evidence).

4. Pancreatic duct stents and/or postprocedure rectal nonsteroidal anti-inflammatory drug (NSAID) suppositories should be utilized to lower the risk of severe post-ERCP pancreatitis in high-risk patients (conditional recommendation, moderate quality of evidence).

The role of ERCP in AP

Fortunately, most gallstones that cause AP readily pass to the duodenum and are lost in the stool (92). However in a minority of patients, persistent choledocholithiasis can lead to ongoing pancreatic duct and/or biliary tree obstruction, leading to severe AP and/or cholangitis. Removal of obstructing gallstones from the biliary tree in patients with AP should reduce the risk of developing these complications.

There have been several clinical trials performed to answer the question: does early ERCP (within 24–72 h of onset) in acute biliary pancreatitis reduces the risk of progression of AP to severe disease (organ failure and/or necrosis)? Neoptolemos et al. (93) studied 121 patients with probable acute biliary pancreatitis, stratified for severity according to the modified Glasgow criteria. The trial was performed in a single center in the United Kingdom. Patients with predicted severe AP had fewer complications if they underwent ERCP within 72 h of admission (24% vs. 61%, P<0.05). When patients with concurrent acute cholangitis (who would obviously benefit from early ERCP) were excluded, the difference remained significant (15% vs. 61%, P=0.003). Mortality was not significantly different in the two groups. Fan et al. (94) reported a study of 195 patients with suspected biliary pancreatitis stratified for severity according to Ranson’s criteria. Patients in the study group underwent ERCP within 24 h of admission and those in the control group were offered conservative management. The control group was offered ERCP if acute cholangitis developed. Those who underwent early ERCP had fewer complications (13% vs. 54%, P=0.002).

Based on these studies, it was unclear whether patients with severe AP in the absence of acute cholangitis benefit from early ERCP. Therefore, Folsch et al. (95) organized a multicenter study of ERCP in acute biliary pancreatitis that excluded patients most likely to benefit, namely those with a serum bilirubin >5 mg/dl. Thus, patients with acute cholangitis and/or obvious biliary tree obstruction underwent early ERCP and were not included in the study. This study focused on determining the benefit of early ERCP in preventing severe AP in the absence of biliary obstruction. Although this study has been widely criticized for design flaws and the unusually high mortality of patients with mild disease (8% compared with an expected 1%), no benefit in morbidity and/or mortality was seen in patients who underwent early ERCP. From this study, it appears that the benefit of early ERCP is seen in patients with AP complicated by acute cholangitis and biliary tree obstruction, but not severe AP in the absence of acute cholangitis.

More recent studies have confirmed that early ERCP within 24 h of admission decreases morbidity and mortality in patients with AP complicated by biliary sepsis (96,97). A dilated biliary tree in the absence of an elevated bilirubin and other signs of sepsis should not be confused with cholangitis, but may indicate the presence of a common bile duct stone. In patients with biliary pancreatitis who have mild disease, and in patients who improve, ERCP before cholecystectomy has been shown to be of limited value and may be harmful. Noninvasive imaging studies are the preferred diagnostic modalities in these patients (EUS and/or MRCP). However, it is not clear if any testing needs to be performed in patients who improve.

Preventing post-ERCP pancreatitis

AP remains the most common complication of ERCP. Historically, this complication was seen in 5–10% of cases and in 20–40% of certain high-risk procedures (50,98). Over the past 15 years, the risk of post-ERCP pancreatitis has decreased to 2–4% and the risk of severe AP to <1/500 (50,98). In general, the decrease in post-ERCP AP and severe AP is related to increased recognition of high-risk patients and high-risk procedures in which ERCP should be avoided and the application of appropriate interventions to prevent AP and severe AP (50).

Patients with normal or near-normal bile duct and liver tests have a lower likelihood of a common bile duct stone and/or other pathology (stricture, tumor). In these patients, diagnostic ERCP has largely been replaced by EUS or MRCP as the risk of post-ERCP pancreatitis is greater in a patient with normal caliber bile duct and normal bilirubin (odds ratio 3.4 for post-ERCP pancreatitis) as compared with a patient who is jaundiced with a dilated common bile duct (odds ratio 0.2 for post-ERCP pancreatitis) (99). Furthermore, MRCP and EUS are as accurate as diagnostic ERCP and pose no risk of pancreatitis (98).

For patients undergoing a therapeutic ERCP, three well-studied interventions to decrease the risk of post-ERCP pancreatitis, especially severe disease, include: (i) guidewire cannulation, (ii) pancreatic duct stents, and (iii) rectal NSAIDs. Guidewire cannulation (cannulation of the bile duct and pancreatic duct by a guidewire inserted through a catheter) decreases the risk of pancreatitis (100) by avoiding hydrostatic injury to the pancreas that may occur with the use of radiocontrast agents. In a study of 400 consecutive patients randomized to contrast or guidewire cannulation, there were no cases of AP in the guidewire group as compared with 8 cases in the contrast group (P<0.001). A more recent study in 300 patients prospectively randomized to guidewire cannulation compared with conventional contrast injection also found a decrease in post-ERCP pancreatitis in the guidewire group (101). However, the reduction in post-ERCP pancreatitis may not be entirely related to guidewire cannulation (102) and may have been related to less need for precut sphincterotomy in patients undergoing guidewire cannulation. Regardless, guidewire cannulation compared with conventional contrast cannulation appears to decrease the risk of severe post-ERCP AP (103,104).

Placement of a pancreatic duct stent decreases the risk of severe post-ERCP pancreatitis in high-risk patients, such as those undergoing ampullectomy, endoscopic sphincter of Oddi manometry, or pancreatic interventions during ERCP. A 2007 meta-analysis published by Andriulli et al. (105), which evaluated 4 randomized, prospective trials including 268 patients, showed that pancreatic duct stent placement affords a twofold drop in the incidence of post-ERCP pancreatitis (24.1% vs. 12%; P=0.009; odds ratio: 0.44, 95% confidence interval: 0.24–0.81). Although further study is needed, smaller 3 French (Fr) unflanged pancreatic stents appear to lower the risk of post-ERCP pancreatitis (P=0.0043), pass more spontaneously (P=0.0001), and cause less pancreatic ductal changes (24% vs. 80%) as compared with larger 4 Fr, 5 Fr, or 6 Fr stents (106). However, 3 Fr pancreatic stent placement is more technically demanding because of the need to use a very floppy (0.018-inch diameter) guidewire. Although prophylactic pancreatic duct stenting is a cost-effective strategy for the prevention of post-ERCP pancreatitis for high-risk patients (107), a higher incidence of severe pancreatitis has been reported in patients with failed pancreatic duct stenting (108). Pancreatic duct stenting is not always technically feasible, with reported failure rates ranging from 4 to 10% (108). In addition, long-term complications from pancreatic duct stenting, such as chronic pancreatitis, may occur and further study is needed (49).

Although a large number of pharmacologic interventions for prophylaxis against post-ERCP pancreatitis have been studied (50), the results of the studies have been largely disappointing. The most promising group of drugs to attenuate the inflammatory response of AP are NSAIDs (109,110). Two clinical trials have shown that a 100 mg rectal suppository of diclofenac reduces the incidence of post-ERCP pancreatitis (111,112). In addition, a recent multicenter, double-blind, randomized placebo controlled trial of 602 patients undergoing a high-risk ERCP demonstrated a significant reduction of post-ERCP pancreatitis in patients given postprocedure rectal indomethacin (113). It is important to note that this study included only patients at a high risk of developing post-ERCP pancreatitis and severe AP, which is the population that would benefit the most. When considering the costs, risks, and potential benefits reviewed in the published literature, rectal diclofenac and/or indomethacin should be considered before ERCP, especially in high-risk patients. Although further study is needed to define the optimal dose, at present it is reasonable to consider placement of two indomethacin 50 mg suppositories (total 100 mg) after ERCP in patients at a high risk of developing post-ERCP AP. However, until further study is performed, the placement of rectal NSAIDs does not replace the need for a pancreatic duct stent in the appropriate high-risk patient.

The Role of Antibiotics in AP

Recommendations

1. Antibiotics should be given for an extrapancreatic infection, such as cholangitis, catheter-acquired infections, bacteremia, urinary tract infections, pneumonia (strong recommendation, moderate quality of evidence).

2. Routine use of prophylactic antibiotics in patients with severe AP is not recommended (strong recommendation, moderate quality of evidence).

3. The use of antibiotics in patients with sterile necrosis to prevent the development of infected necrosis is not recommended (strong recommendation, moderate quality of evidence).

4. Infected necrosis should be considered in patients with pancreatic or extrapancreatic necrosis who deteriorate or fail to improve after 7–10 days of hospitalization. In these patients, either (i) initial CT-guided fine-needle aspiration (FNA) for Gram stain and culture to guide use of appropriate antibiotics or (ii) empiric use of antibiotics after obtaining necessary cultures for infectious agents, without CT FNA, should be given (strong recommendation, moderate evidence).

5. In patients with infected necrosis, antibiotics known to penetrate pancreatic necrosis, such as carbapenems, quinolones, and metronidazole, may be useful in delaying or sometimes totally avoiding intervention, thus decreasing morbidity and mortality (conditional recommendation, moderate quality of evidence).

6. Routine administration of antifungal agents along with prophylactic or therapeutic antibiotics is not recommended (conditional recommendation, low quality of evidence).

Infectious complications

Infectious complications, both pancreatic (infected necrosis) and extrapancreatic (pneumonia, cholangitis, bacteremia, urinary tract infections, and so on), are a major cause of morbidity and mortality in patients with AP. Many infections are hospital-acquired and may have a major impact on mortality (114). Fever, tachycardia, tachypnea, and leukocytosis associated with SIRS that may occur early in the course of AP may be indistinguishable from sepsis syndrome. When an infection is suspected, antibiotics should be given while the source of the infection is being investigated (53). However, once blood and other cultures are found to be negative and no source of infection is identified, antibiotics should be discontinued.

Preventing the infection of sterile necrosis

The paradigm shift and controversy over using antibiotics in AP has centered on pancreatic necrosis. When compared with patients with sterile necrosis, patients with infected pancreatic necrosis have a higher mortality rate (mean 30%, range 14–69%) (53). For this reason, preventing infection of pancreatic necrosis is important. Although it was previously believed that infectious complications occur late in the course of the disease (115,116), a recent review found that 27% of all cases of infected necrosis occur within the first 14 days (117); in another study, nearly half of all infections appear to occur within 7 days of admission (118).

Although early unblinded trials suggested that administration of antibiotics may prevent infectious complications in patients with sterile necrosis (119,120), subsequent, better-designed trials have consistently failed to confirm an advantage (121,122,123,124,125). Because of the consistency of pancreatic necrosis, few antibiotics penetrate when given intravenously. The antibiotics shown to penetrate and used in clinical trials include carbapenems, quinolones, metronidazole, and high-dose cephalosporins (52,116,123). Since 1993, there have been 11 prospective, randomized trials with proper study design, participants, and outcome measures that evaluated the use of prophylactic antibiotics in severe AP (126). From this meta-analysis, the number needed to treat was 1,429 for one patient to benefit. It remains uncertain if a subgroup of patients with severe AP (such as extensive necrosis with organ failure) may benefit from antibiotics, but large studies required to determine whether any benefit exists will be difficult to perform. Based on the current literature, use of prophylactic antibiotics to prevent infection in patients with sterile necrosis (even predicted as having severe disease) is not recommended.

Prevention of fungal infections in these patients is also not recommended. Although it was suggested that fungal infection may be a more common cause of mortality in AP, further study has not confirmed this finding (127). There is one successful randomized controlled, clinical trial that used selective decontamination of the bowel, targeting both bacteria and fungi, in order to prevent infected necrosis (128). Because of the decreased morbidity and mortality in this trial in patients with severe AP who had undergone selective decontamination, further study in this area is needed. Finally, probiotics should not be given in severe AP. Although earlier trials suggested a benefit, a very well-conducted, randomized controlled clinical trial demonstrated increased mortality (129). This lack of benefit has also been shown in a recent meta-analysis (130).

Infected necrosis

Rather than preventing infection, the role of antibiotics in patients with necrotizing AP is now to treat established infected necrosis. The concept that infected pancreatic necrosis requires prompt surgical debridement has also been challenged by multiple reports and case series showing that antibiotics alone can lead to resolution of infection and, in select patients, avoid surgery altogether (131,132,133,134). Garg et al. (134) reported 47/80 patients with infected necrosis over a 10-year period who were successfully treated conservatively with antibiotics alone (134). The mortality in the conservative group was 23% as compared with 54% in the surgical group. The same group published a meta-analysis of 8 studies involving 409 patients with infected necrosis of whom 324 were successfully treated with antibiotics alone (135). Overall, 64% of the patients with infected necrosis in this meta-analysis could be managed by conservative antibiotic treatment with 12% mortality, and only 26% underwent surgery. Thus, a select group of relatively stable patients with infected pancreatic necrosis could be managed by antibiotics alone without requiring percutaneous drainage. However, it should be cautioned that these patients require close supervision and percutaneous or endoscopic or necrosectomy should be considered if the patient fails to improve or deteriorates clinically.

The role of CT FNA

The technique of computed tomography guided fine needle aspiration (CT FNA) has proven to be safe, effective, and accurate in distinguishing infected and sterile necrosis (53,136). As patients with infected necrosis and sterile necrosis may appear similar with leukocytosis, fever, and organ failure (137), it is impossible to separate these entities without needle aspiration. Historically, the use of antibiotics is best established in clinically proven pancreatic or extrapancreatic infection, and therefore CT FNA should be considered when an infection is suspected. An immediate review of the Gram stain will often establish a diagnosis. However, it may be prudent to begin antibiotics while awaiting microbiologic confirmation. If culture reports are negative, the antibiotics can be discontinued.

There is some controversy as to whether a CT FNA is necessary in all patients (Figure 1). In many patients, the CT FNA would not influence the management (138). Increased use of conservative management and minimally invasive drainage have decreased the use of FNA for the diagnosis of infected necrosis (54). Many patients with sterile or infected necrosis either improve quickly or become unstable, and decisions on intervention via a minimally invasive route will not be influenced by the results of the aspiration. A consensus conference concluded that FNA should only be used in select situations where there is no clinical response to antibiotics, such as when a fungal infection is suspected (54).

	



	Figure 1. Management of pancreatic necrosis when infection is suspected. Infected necrosis should be considered in patients with pancreatic or extrapancreatic necrosis who deteriorate or fail to improve after 7–10 days of hospitalization. In these patients, either (i) initial computed tomography-guided fine needle aspiration (CT FNA) for Gram stain and culture to guide use of appropriate antibiotics or (ii) empiric use of antibiotics without CT FNA should be given. In patients with infected necrosis, antibiotics known to penetrate pancreatic necrosis may be useful in delaying intervention, thus decreasing morbidity and mortality. In stable patients with infected necrosis, surgical, radiologic, and/or endoscopic drainage should be delayed by preferably 4 weeks to allow the development of a wall around the necrosis (walled-off pancreatic necrosis).


Nutrition in AP

Recommendations

1. In mild AP, oral feedings can be started immediately if there is no nausea and vomiting, and the abdominal pain has resolved (conditional recommendation, moderate quality of evidence).

2. In mild AP, initiation of feeding with a low-fat solid diet appears as safe as a clear liquid diet (conditional recommendations, moderate quality of evidence).

3. In severe AP, enteral nutrition is recommended to prevent infectious complications. Parenteral nutrition should be avoided, unless the enteral route is not available, not tolerated, or not meeting caloric requirements (strong recommendation, high quality of evidence).

4. Nasogastric delivery and nasojejunal delivery of enteral feeding appear comparable in efficacy and safety (strong recommendation, moderate quality of evidence).

Summary of evidence

Nutrition in mild AP

Historically, despite the absence of clinical data, patients with AP were kept NPO (nothing by mouth) to rest the pancreas (32). Most guidelines in the past recommended NPO until resolution of pain and some suggested awaiting normalization of pancreatic enzymes or even imaging evidence of resolution of inflammation before resuming oral feedings (53). The need to place the pancreas at rest until complete resolution of AP no longer seems imperative. The long-held assumption that the inflamed pancreas requires prolonged rest by fasting does not appear to be supported by laboratory and clinical observation (139). Clinical and experimental studies showed that bowel rest is associated with intestinal mucosal atrophy and increased infectious complications because of bacterial translocation from the gut. Multiple studies have shown that patients provided oral feeding early in the course of AP have a shorter hospital stay, decreased infectious complications, decreased morbidity, and decreased mortality (117,140,141,142,143).

In mild AP, oral intake is usually restored quickly and no nutritional intervention is needed. Although the timing of refeeding remains controversial, recent studies have shown that immediate oral feeding in patients with mild AP appears safe (139). In addition, a low-fat solid diet has been shown to be safe compared with clear liquids, providing more calories (144). Similarly, in other randomized trials, oral feeding with a soft diet has been found to be safe compared with clear liquids and it shortens the hospital stay (145,146). Early refeeding also appears to result in a shorter hospital stay. Based on these studies, oral feedings introduced in mild AP do not need to begin with clear liquids and increase in a stepwise manner, but may begin as a low-residue, low-fat, soft diet when the patient appears to be improving.

Total parenteral nutrition should be avoided in patients with mild and severe AP. There have been multiple randomized trials showing that total parenteral nutrition is associated with infectious and other line-related complications (53). As enteral feeding maintains the gut mucosal barrier, prevents disruption, and prevents the translocation of bacteria that seed pancreatic necrosis, enteral nutrition may prevent infected necrosis (142,143). A recent meta-analysis describing 8 randomized controlled clinical trials involving 381 patients found a decrease in infectious complications, organ failure, and mortality in patients with severe AP who were provided enteral nutrition as compared with total parenteral nutrition (143). Although further study is needed, continuous infusion is preferred over cyclic or bolus administration.

Although the use of a nasojejunal route has been traditionally preferred to avoid the gastric phase of stimulation, nasogastric enteral nutrition appears as safe. A systematic review describing 92 patients from 4 studies on nasogastric tube feeding found that nasogastric feeding was safe and well tolerated in patients with predicted severe AP (117). There have been some reports of nasogastric feeding slightly increasing the risk of aspiration. For this reason, patients with AP undergoing enteral nutrition should be placed in a more upright position and be placed on aspiration precautions. Although further study is needed, evaluating for “residuals,” retained volume in the stomach, is not likely to be helpful. Compared with nasojejunal feeding, nasogastric tube placement is far easier, which is important in patients with AP, especially in the intensive care setting. Nasojejunal tube placement requires interventional radiology or endoscopy and thus can be expensive. For these reasons, nasogastric tube feeding should be preferred (147). A large multicenter trial sponsored by the National Institutes of Health (NIH) is currently being performed to investigate whether nasogastric or nasojejunal feedings are preferred in these patients because of significant experimental and some human evidence of superiority of distal jejunal feeding in AP.

The Role of Surgery in AP

Recommendations

1. In patients with mild AP, found to have gallstones in the gallbladder, a cholecystectomy should be performed before discharge to prevent a recurrence of AP (moderate recommendation, moderate quality of evidence).

2. In a patient with necrotizing biliary AP, in order to prevent infection, cholecystectomy is to be deferred until active inflammation subsides and fluid collections resolve or stabilize (strong recommendation, moderate evidence).

3. Asymptomatic pseudocysts and pancreatic and/or extrapancreatic necrosis do not warrant intervention regardless of size, location, and/or extension (moderate recommendation, high quality of evidence).

4. In stable patients with infected necrosis, surgical, radiologic, and/or endoscopic drainage should be delayed preferably for more than 4 weeks to allow liquefication of the contents and the development of a fibrous wall around the necrosis (walled-off necrosis) (strong recommendation, low quality of evidence).

5. In symptomatic patients with infected necrosis, minimally invasive methods of necrosectomy are preferred to open necrosectomy (strong recommendation, low quality of evidence).

Summary of evidence

Cholecystectomy

In patients with mild gallstone pancreatitis, cholecystectomy should be performed during the index hospitalization. The current literature, which includes 8 cohort studies and one randomized trial describing 998 patients who had and who had not undergone cholecystectomy for biliary pancreatitis, 95 (18%) were readmitted for recurrent biliary events within 90 days of discharge (0% vs. 18%, P<0.0001), including recurrent biliary pancreatitis (n=43, 8%) (148). Some of the cases were found to be severe. Based on this experience, there is a need for early cholecystectomy during the same hospitalization, if the attack is mild. Patients who have severe AP, especially with pancreatic necrosis, will require complex decision making between the surgeon and gastroenterologist. In these patients, cholecystectomy is typically delayed until (i) a later time in the typically prolonged hospitalization, (ii) as part of the management of the pancreatic necrosis if present, or (iii) after discharge (148,149). Earlier guidelines recommended a cholecystectomy after 2 attacks of IAP, with a presumption that many such cases might be because of microlithiasis. However, a population-based study found that cholecystectomy performed for recurrent attacks of AP with no stones/sludge on ultrasound and no significant elevation of liver tests during the attack of AP was associated with a >50% recurrence of AP (150).

In the majority of patients with gallstone pancreatitis, the common bile duct stone passes to the duodenum. Routine ERCP is not appropriate unless there is a high suspicion of a persistent common bile duct stone, manifested by an elevation in the bilirubin (151). Patients with mild AP, with normal bilirubin, can undergo laproscopic cholecystectomy with intraoperative cholangiography, and any remaining bile duct stones can be dealt with by postoperative or intraoperative ERCP. In patients with low to moderate risk, MRCP or EUS can be used preoperatively, but routine use of MRCP is unnecessary. In patients with mild AP who cannot undergo surgery, such as the frail elderly and/or those with severe comorbid disease, biliary sphincterotomy alone may be an effective way to reduce further attacks of AP, although attacks of cholecystitis may still occur (53).

Debridement of necrosis

Historically, open necrosectomy/debridement was the treatment of choice for infected necrosis and symptomatic sterile necrosis. Decades ago, patients with sterile necrosis underwent early debridement that resulted in increased mortality. For this reason, early open debridement for sterile necrosis was abandoned (32). However, debridement for sterile necrosis is recommended if associated with gastric outlet obstruction and/or bile duct obstruction. In patients with infected necrosis, it was falsely believed that mortality of infected necrosis was nearly 100% if debridement was not performed urgently (53,152). In a retrospective review of 53 patients with infected necrosis treated operatively (median time to surgery of 28 days) mortality fell to 22% when necrosectomy necrosis was delayed (118). After reviewing 11 studies that included 1,136 patients, the authors found that postponing necrosectomy in stable patients treated with antibiotics alone until 30 days after initial hospital admission is associated with a decreased mortality (131).

The concept that infected pancreatic necrosis requires prompt surgical debridement has also been challenged by multiple reports and case series showing that antibiotics alone can lead to resolution of infection and, in select patients, avoid surgery altogether (6,54). In one report (133) of 28 patients given antibiotics for the management of infected pancreatic necrosis, 16 avoided surgery. There were two deaths in the patients who underwent surgery and two deaths in the patients who were treated with antibiotics alone. Thus, in this report, more than half the patients were successfully treated with antibiotics and the mortality rate in both the surgical and nonsurgical groups was similar. The concept that urgent surgery is required in patients found to have infected necrosis is no longer valid. Asymptomatic pancreatic and/or extrapancreatic necrosis does not mandate intervention regardless of size, location, and extension. It will likely resolve over time, even in some cases of infected necrosis (54).

Although unstable patients with infected necrosis should undergo urgent debridement, current consensus is that the initial management of infected necrosis for patients who are clinically stable should be a course of antibiotics before intervention to allow the inflammatory reaction to become better organized (54). If the patient remains ill and the infected necrosis has not resolved, minimally invasive necrosectomy by endoscopic, radiologic, video-assisted retroperitoneal, laparoscopic approach, or combination thereof, or open surgery is recommended once the necrosis is walled-off (54,153,154,155,156).

Minimally invasive management of pancreatic necrosis

Minimally invasive approaches to pancreatic necrosectomy including laproscopic surgery either from an anterior or retroperitoneal approach, percutaneous, radiologic catheter drainage or debridement, video-assisted or small incision-based left retroperitoneal debridement, and endoscopy are increasingly becoming the standard of care. Percutaneous drainage without necrosectomy may be the most frequently used minimally invasive method for managing fluid collections complicating necrotizing AP (54,68,148,152,153,154,155,156,157). The overall success appears to be ~50% in avoiding open surgery. In addition, endoscopic drainage of necrotic collections and/or direct endoscopic necrosectomy has been reported in several large series to be equally successful (53,54,155). Sometimes these modalities can be combined at the same time or sequentially, for example, combined percutaneous and endoscopic methods. Recently, a well-designed study from the Netherlands using a step-up approach (percutaneous catheter drainage followed by video-assisted retroperitoneal debridement) (68,156) demonstrated the superiority of the step-up approach as reflected by lower morbidity (less multiple organ failure and surgical complications) and lower costs compared with open surgical necrosectomy.

Although these guidelines cannot discuss in detail the various methods of debridement, or the comparative effectiveness of each, because of limitations in available data and the focus of this review, several generalizations are important. Regardless of the method employed, minimally invasive approaches require the pancreatic necrosis to become organized (54,68,154,155,156,157). Whereas early in the course of the disease (within the first 7–10 days) pancreatic necrosis is a diffuse solid and/or semisolid inflammatory mass, after ~4 weeks a fibrous wall develops around the necrosis that makes removal more amenable to open and laproscopic surgery, percutaneous radiologic catheter drainage, and/or endoscopic drainage.

MANAGEMENT OF ACUTE APPENDICITIS 

INTRODUCTION 

Acute appendicitis is the most common abdominal surgical emergency in the world, with a lifetime risk of 8.6 percent in males and 6.9 percent in females [1]. For over a century, open appendectomy was the only standard treatment for appendicitis. Contemporary management of appendicitis is more sophisticated and nuanced: laparoscopic appendectomy has surpassed open appendectomy in usage, some patients with perforated appendicitis may benefit from initial antibiotic therapy followed by interval appendectomy, and several European trials have even suggested that it is feasible to treat uncomplicated appendicitis nonoperatively with antibiotics alone.

NONPERFORATED APPENDICITIS — Nonperforated appendicitis, also referred to as simple appendicitis or uncomplicated appendicitis, refers to acute appendicitis that presents without clinical or radiographic signs of perforation (eg, inflammatory mass, phlegmon, or abscess).

Most cases of appendicitis are not perforated at presentation. For adult patients with nonperforated appendicitis, we recommend timely appendectomy, either open or laparoscopically (algorithm 1). Antibiotics can be used to augment rather than to replace surgery. For the past 120 years, appendectomy has withstood the test of time as a safe, effective, and definitive therapy for appendicitis. (See 'Appendectomy for nonperforated appendicitis' below.)

Despite evidence that antibiotics alone may be sufficient for managing the initial presentation of appendicitis, we suggest against its routine use for adult patients presenting with uncomplicated appendicitis. We feel that its routine application in clinical practice is premature because of many unanswered questions (eg, patient selection, recurrent attacks, and missed neoplasm). Antibiotics are an option for those who are unfit for or refuse surgery. (See 'Evidence for nonoperative management' below.)

Our suggestion is in line with treatment guidelines from the American College of Surgeons, Society for Surgery of the Alimentary Tract, Society of American Gastrointestinal and Endoscopic Surgeons, European Association of Endoscopic Surgery, and World Society of Emergency Surgery [2-4], all of which recommend appendectomy as the treatment of choice for adult patients with nonperforated appendicitis.

A 2016 collaborative international study confirms that the dominant management strategy for acute uncomplicated appendicitis remains operative, with either open or laparoscopic appendectomy. In this study, 4282 consecutive patients from 44 countries were treated for acute appendicitis over the same six-month period in 2016 [5]. Of these, 95.7 percent underwent surgery (42.2 percent open appendectomy, 51.7 percent laparoscopic appendectomy, 1.8 percent other procedures). Only 4.3 percent were managed nonoperatively.

Evidence for nonoperative management — To date, six randomized trials have compared antibiotics with appendectomy for nonperforated appendicitis in adults [6-11]. Many more systematic reviews and meta-analyses have been published [12-18]. From these publications, we know that:

●Most patients treated with antibiotics respond clinically with a reduction in white blood cell count [8], avoidance of peritonitis [6], and general symptom reduction [7,9,10]. Compared with those who underwent immediate appendectomy, patients treated with antibiotics have lower or similar pain scores [6-8], require fewer doses of narcotics [8], have a quicker return to work [7,8], and do not have a higher perforation rate.

●Approximately 90 percent of patients treated with antibiotics are able to avoid surgery during the initial admission. The other 10 percent that fail to respond to antibiotics require a rescue appendectomy. However, there is no reliable way of predicting who will or will not respond to antibiotics.

●Approximately 70 percent of those successfully treated with antibiotics during the initial admission are able to avoid surgery during the first year. The other 30 percent eventually require appendectomy for recurrent appendicitis or symptoms of abdominal pain (mean time to appendectomy 4.2 to 7 months [6,8,9]).

●Follow-up data beyond the first year are not available for any but one of the six trials. In the only five-year observational follow-up of 257 patients initially treated with antibiotics for uncomplicated acute appendicitis, the cumulative incidence of recurrent appendicitis was 27.3 percent at 1, 34.0 percent at 2, 35.2 percent at 3, 37.1 percent at 4, and 39.1 percent at 5 years [19]. No patients suffered a major complication. Compared with the antibiotic group, the appendectomy group had a higher five-year overall complication rate (24.4 versus 6.5 percent), required a longer sick leave (by 11 days), and had the same length of hospital stay. However, the difference would likely diminish if laparoscopic surgery is substituted for open appendectomy.

Another randomized trial from Korea went a step further and compared supportive care alone versus antibiotics in 245 adults with computed tomography (CT)-verified uncomplicated appendicitis [20]. Approximately three-quarters of the patients screened were excluded; exclusion criteria included appendiceal diameter >11 mm, appendicolith, and complicated appendicitis. Patients treated with supportive care alone did just as well as patients treated with four days of antibiotics. Approximately 7 percent in each group failed initial treatment, with most requiring appendectomy; an additional 13 to 16 percent in each group had recurrences during the 19-month follow-up, with most requiring appendectomy. The initial treatment failure rate and recurrence rate with and without antibiotics are strikingly similar to those of earlier randomized trials, indicating that perhaps supportive care, not antibiotics, was responsible for the success of nonoperative therapy.

It is conceivable that whether appendicitis can be managed nonoperatively is predetermined by the underlying pathophysiology, and that patients whose appendicitis is destined to resolve without surgery will improve with or without antibiotics. However, although such patients represent the majority (70 to 90 percent of those who present with nonperforated appendicitis), they cannot be reliably identified a priori based on currently available clinical, laboratory, and radiologic data, and, more importantly, neither can patients who are destined to fail nonoperative management be selected for early appendectomy.

Despite the mounting evidence for nonoperative management of nonperforated appendicitis, we remain concerned about the following issues:

●Antibiotic therapy is intended for patients with nonperforated (uncomplicated) appendicitis only. However, preoperative abdominal CT cannot reliably distinguish uncomplicated appendicitis from complicated disease. In one trial, for example, among patients in the appendectomy arm, 20 percent had complicated appendicitis identified at the time of surgery [6]. Patients with fecaliths on imaging have a high rate of complicated appendicitis (up to 40 percent). Thus, nonoperative management is not recommended for those patients [6,21,22].

●Nonoperative management poses a greater risk for patients who are older, immunocompromised, or have medical comorbidities. In such patients, the severity of the disease may be underestimated, and the risk of unexpected lesions in the appendix, such as carcinoid and carcinoma, may be higher [23-27]. Although such high-risk patients could potentially benefit the most from nonsurgical treatment of appendicitis, they were excluded from all trials. Thus, the efficacy of the antibiotic-first approach to management of appendicitis in this group of patients remains unknown. (See 'Unexpected intraoperative findings' below.)

For a small minority of patients with either prior history of surgical complications or severe phobia to appendectomy, a nonoperative approach could be offered as an alternative to immediate surgery (algorithm 1) [28]. Current treatment strategies derived from trial protocols call for initial intravenous antibiotics for one to three days, followed by oral antibiotics for up to 10 days; the choices of antibiotics are not standardized [16]. Patients are typically admitted to the hospital during the first one to three days for close observation in case of clinical deterioration, which requires prompt rescue appendectomy. It is unclear whether antibiotic treatment increases hospital utilization, and therefore cost, both during the initial phase of treatment and for recurrences. Patients who choose nonoperative treatment should be warned of a recurrence rate that is typically 15 to 25 percent but may be up to 38 percent [6,29]. It is also unclear whether the success in avoiding immediate surgery justifies the fear and burden of potential recurrence or missed appendiceal neoplasm (especially in older adults).

Appendectomy for nonperforated appendicitis — The current standard treatment for appendicitis is appendectomy, which can be performed open or laparoscopically.
Timing of appendectomy — Patients present with appendicitis at all times of the day. Whether a stable patient with nonperforated appendicitis requires surgery overnight or the next morning is controversial. However, a meta-analysis of 11 nonrandomized studies showed that a short in-hospital delay of 12 to 24 hours before surgery in that patient population was not associated with an increased risk of perforation (odds ratio [OR] 0.97, 95% CI 0.78-1.19) [31]. The randomized trials on treating appendicitis with antibiotics alone also provided additional indirect evidence in support of its safety [15]. However, delaying appendectomy for >48 hours was associated with increased surgical site infections and other complications [31].

The timing of surgery also depends on the availability of surgeons and operating room resources. Hospitals staffed with an around-the-clock in-house acute care surgical service and operating room crew may perform an appendectomy whenever an operating room is available, day or night. For hospital without such resources, appendectomy when the operating room opens the next morning is appropriate. In either situation, for acute nonperforated appendicitis in a stable patient, we recommend appendectomy within 12 hours. Patients should be admitted to the hospital and receive intravenous hydration, pain control, and intravenous antibiotics while awaiting surgery.

Preoperative preparation — Patients with acute appendicitis require adequate hydration with intravenous fluids, correction of electrolyte abnormalities, and perioperative antibiotics [32]. The patient's vital signs and urine output should be closely monitored; a Foley catheter may be required in severely dehydrated patients. Once the decision has been made to perform an operation for acute appendicitis, the patient should proceed to the operating room with as little delay as possible to minimize the chance of progression to perforation. (See 'Timing of appendectomy' above.)

Antibiotics for nonperforated appendicitis — Prophylactic antibiotics are important for preventing wound infection and intra-abdominal abscess following appendectomy [32]. The flora of the appendix reflects that of the colon and includes gram-negative aerobes and anaerobes.

Patients proceeding directly from the emergency room to the operating room for appendectomy without further delay should receive prophylactic antibiotics within a 60-minute "window" before the initial incision [33,34]. In general, a single preoperative antibiotic dose for surgical wound prophylaxis is adequate. Guidelines established by the Medical Letter and the Surgical Care Improvement Project suggest the following options for appendectomy: a single dose of cefoxitin (2 g IV) or cefotetan (2 g IV), or the combination of cefazolin (2 g if <120 kg or 3 g if ≥120 kg IV) PLUS metronidazole (500 mg IV), or, in patients allergic to penicillins and cephalosporins, clindamycin PLUS one of the following: ciprofloxacin, levofloxacin, gentamicin, or aztreonam (table 1) [35,36]. Postoperative antibiotics are unnecessary [37]. (See "Antimicrobial prophylaxis for prevention of surgical site infection in adults" and "Control measures to prevent surgical site infection following gastrointestinal procedures in adults", section on 'Gastroduodenal procedures'.)

Patients on aspirin or clopidogrel — Appendectomy is commonly performed urgently or emergently. In a retrospective case-control study of patients undergoing laparoscopic appendectomy, those who were taking aspirin, clopidogrel (Plavix), or both did not have more blood loss or transfusion requirement than matched controls; neither was there any difference in complications, length of hospital stay, readmission, or mortality between the two groups [38]. Thus, prehospital use of aspirin or clopidogrel should not preclude or delay laparoscopic appendectomy.

Patients who present at night and will not undergo appendectomy until the next morning should be admitted to the hospital and started on intravenous antibiotics as soon as possible (often in the emergency room), rather than waiting until just before surgery. In this case, we suggest choosing antibiotics from the list intended for patients with perforated/complicated appendicitis to provide broad-spectrum coverage (see 'Antibiotics for perforated appendicitis' below). Additional prophylactic antibiotics may be required if patients did not receive antibiotics within the 60-minute "window" before incision.

Open versus laparoscopic — Open and laparoscopic appendectomy have been compared in over 70 randomized trials and analyzed in many systematic reviews and meta-analyses [39-43]. A 2015 systematic review of nine moderate- to high-quality meta-analyses (each analyzed 8 to 67 randomized trials) concluded that [44]:

The laparoscopic approach was superior for:

●A lower rate of wound infections (all nine meta-analyses; OR 0.3 to 0.52)

●LEss pain on postoperative day 1 (two out of three meta-analyses; by 0.7 to 0.8 points on a 10-point visual analog scale [VAS])

●Shorter duration of hospital stay (seven out of eight meta-analyses; by 0.16 to 1.13 days)

The open approach was superior for:

●A lower rate of intra-abdominal abscesses (three out of six meta-analyses; OR 1.56 to 2.29)

●A shorter operative time (eight meta-analyses; by 7.6 to 18.3 minutes)

A separate systematic review and pooled analysis also found laparoscopic appendectomy to be associated with fewer short-term (pooled OR 0.43, 95% CI 0.3-0.63) and long-term adhesive bowel obstructions (OR 0.33, 95% CI 0.19-0.56) [45].

Although laparoscopic appendectomy has gained widespread acceptance, there are both benefits and limitations to the laparoscopic approach. As a result, the operative approach in patients with suspected appendicitis is best decided by the surgeon based on personal experience, institutional capabilities, and individual patient factors such as the confidence in the diagnosis; history of prior surgery; the patient's age, gender, and body habitus; and severity of disease. Evidence suggests that laparoscopy may be the preferred approach in these following settings:

●An uncertain diagnosis – The laparoscopic approach provides an advantage in patients in whom the diagnosis is uncertain since it permits inspection of other abdominal organs. This benefit may be greater for women of childbearing age, who traditionally have had higher negative appendectomy rates, and in whom laparoscopy may reveal other causes of pelvic pathology [23,46]. In a study of 181 women who underwent laparoscopy for suspected acute appendicitis, 86 (48 percent) were diagnosed with a gynecologic disorder as the etiology of the symptoms [46].

●Obese patients – Laparoscopic appendectomy is useful in the overweight or obese patient, since exposure of the right lower quadrant during open appendectomy may require larger, morbidity-prone incisions [47-49]. (See 'Obese patients' below.)

●Older adult patients – Older adult patients may benefit significantly from a laparoscopic approach, as hospital stay is shorter and discharge rates to home are higher in this population than with an open appendectomy. (See 'Older adults' below.)

Laparoscopic techniques — Laparoscopic appendectomy was first described by Semm in 1983 [50]. Although open appendectomy preceded it by almost 100 years, laparoscopic appendectomy has overtaken its open counterpart in popularity [39-41,51]. A prospective trend analysis found that rates of complication, conversion, reoperation, and duration of hospital stay associated with laparoscopic appendectomy have all decreased over a decade of observation [41].

●Anesthesia – Laparoscopic appendectomy is typically performed under general anesthesia.

●Patient preparation – In the laparoscopic approach, an orogastric tube is typically placed to decompress the stomach. The bladder can be decompressed either with a Foley catheter or by having the patient void immediately prior to entering the operating room.

●Patient positioning – The patient is positioned supine on the operating room table with the left arm tucked. The video monitor is placed to the patient's right side because once pneumoperitoneum is established, both the surgeon and assistant stand on the patient's left.

●Port placement – Various port placements have been advocated for laparoscopic appendectomy. These methods share the principle of triangulation of instrument ports to ensure adequate visualization and exposure of the appendix. In one method, pneumoperitoneum is obtained through a 12-mm periumbilical port, through which the laparoscope is inserted and exploratory laparoscopy performed. The other two ports are placed under direct vision: a 5-mm port in the left lower quadrant and a 5-mm suprapubic port in the midline (figure 1). If a 5-mm laparoscope is used, it can be placed through the left lower quadrant trocar, and the umbilical 12-mm trocar can be used for a stapler. Most staplers require a 12-mm port.

When the appendix is located in the retrocecal position, good triangulation of instruments can also be achieved with a 12-mm port placed in the upper midline. This port allows instruments or the laparoscope to be positioned for access to the gutter between the right colon and the abdominal wall. If the risk for open conversion is high, all midline incisions should be oriented vertically so they can easily be incorporated into a lower midline incision.


An alternative abdominal access method to conventional laparoscopy is single-incision laparoscopy, in which all instruments and the laparoscope are inserted through a multi-channel portal placed at the umbilicus [52,53]. In a meta-analysis of 11 randomized trials comparing single-incision with conventional laparoscopic appendectomy, single-incision laparoscopic appendectomy was associated with a shorter length of stay and a quicker return to activities but a longer operative time and a higher conversion rate [54].


●Mobilization – Once the diseased appendix is identified, any adhesions to surrounding structures can be lysed with a combination of blunt and sharp dissection. If a retrocecal appendix is encountered, division of the lateral peritoneal attachments of the cecum to the abdominal wall often improves visualization. Care must be taken to avoid underlying retroperitoneal structures, specifically the right ureter and iliac vessels.

●Mesoappendix dissection – The appendix or mesoappendix can be gently grasped with a Babcock clamp and retracted anteriorly. The appendiceal artery, or mesoappendix containing it, can be divided sharply between hemostatic clips, with a laparoscopic gastrointestinal anastomosis (GIA) stapler, monopolar cautery, or one of the advanced vessel ligation devices (eg, ultrasonic scalpel or LigaSure). The various technologies differ in operating time and cost but not in patient-important outcomes such as complication rate and length of stay [55]. Thus, surgeons may choose a technique based on his/her personal experience, the condition of the appendix, and available resources.

●Appendix transection – The appendix is cleared to its attachment with the cecum, and the appendiceal base is divided using a laparoscopic GIA stapler, taking care not to leave a significant stump [56]. It is sometimes necessary to include part of the cecum within the stapler to ensure that the staples are placed in healthy, uninfected tissue. Alternatively, the appendix can be divided sharply between endoloops. Using endoloops to close the appendiceal stump takes longer time but costs less than using a laparoscopic GIA stapler; otherwise, the length of stay and complication rate (including that of intra-abdominal abscess) do not differ [57,58]. Thus, each surgeon may choose the method of appendiceal stump closure based on his/her personal preference, the condition of the appendix, and available resources. Other methods of appendiceal stump closure have been described (eg, suture knot, clip, LigaSure) but are less commonly used due to limited data [59]. The appendiceal stump is typically not inverted after laparoscopic appendectomy.

●Closure – The appendix is then removed through the umbilical port in a specimen bag to prevent wound infection. The operative field is inspected for hemostasis and irrigated with saline if needed, and then the fascial defect and skin incisions are closed.

Open techniques — Open appendectomy was described by McBurney in 1891 [60]. Since then, the technique has remained largely unchanged.

●Anesthesia – Open appendectomy in adults can be performed under general or regional (spinal) anesthesia.

●Incision – The patient should be reexamined after the induction of general anesthesia, as this allows deep palpation of the abdomen. If a mass representing the inflamed appendix can be palpated, the incision can be located over the mass. If no appendiceal mass is detected, the incision should be centered over McBurney's point, one-third of the distance from the anterior superior iliac spine to the umbilicus. A curvilinear incision in a skin fold allows for an excellent cosmetic result.

It is important not to make the incision too medial or too lateral. An incision placed too medially opens onto the anterior rectus sheath, rather than the desired oblique muscles, while an incision placed too laterally may be lateral to the abdominal cavity. The incision can be oriented transversely or obliquely (perpendicular to the line connecting the anterior superior iliac spine to the umbilicus) (figure 2). Some surgeons prefer a transverse incision because it can be more easily extended to increased exposure if needed.

●Mobilization and resection – The dissection begins through the subcutaneous tissue to the external oblique fascia, which is sharply incised lateral to the rectus sheath. Using a muscle-splitting technique, the external oblique is bluntly separated in the direction of the muscle fibers; the internal oblique and transversus abdominis muscles are bluntly separated in a similar fashion. The peritoneum is sharply entered, avoiding injury to the underlying intestine.

The surgeon can often locate the appendix by sweeping a finger laterally to medially in the right paracolic gutter. Thin adhesions between the appendix and surrounding structures may generally be freed with blunt dissection; occasionally, sharp dissection is required for more dense adhesions. If the appendix cannot be identified through palpation, it can be located by following the teniae coli to its origin at the cecal base.

Once identified and freed from adhesions, the appendix is delivered through the incision. The mesoappendix may be grasped with a Babcock clamp, taking care not to tear the appendiceal wall and cause spillage of enteric contents. The appendiceal artery, which runs in the mesoappendix, is divided between hemostats and tied with 3-0 absorbable sutures.

A nonabsorbable purse-string suture is placed in the cecal wall around the appendix. After crushing the appendiceal base with a Kelly clamp, the appendix is doubly tied with 2-0 absorbable sutures. The appendix is excised with a scalpel, and the remaining stump is cauterized to prevent a mucocele. The appendiceal stump is typically inverted into the cecum while the purse-string suture is tightened, although the usefulness of stump inversion is debatable [61-67]. The surgical bed is then irrigated with saline.

●Closure – The incision is closed in layers with running 2-0 absorbable suture, beginning with the peritoneum, followed by the transversus abdominis, internal oblique, and external oblique. Irrigation is performed at each layer. To improve analgesia and limit postoperative narcotic requirements, the external oblique fascia may be injected with local anesthetic. Scarpa's fascia is closed with interrupted 3-0 absorbable suture, followed by a subcuticular closure or staples for the skin. In nonperforated appendicitis, the skin may be closed primarily with a low likelihood of wound infection.

PERFORATED APPENDICITIS — Patients with perforated appendicitis may appear acutely ill and have significant dehydration and electrolyte abnormalities, particularly if fever and vomiting have been present for a long time. The pain usually localizes to the right lower quadrant if the perforation has been walled off by surrounding intra-abdominal structures such as the omentum but can be diffuse if generalized peritonitis ensues. On imaging studies, appendicitis can present with a contained perforation (an inflammatory mass often referred to as a "phlegmon," or an intra-abdominal or pelvic abscess) or, rarely, a free perforation.

Other unusual presentations of appendiceal perforation can occur, such as retroperitoneal abscess formation due to perforation of a retrocecal appendix or liver abscess formation due to hematogenous spread of infection through the portal venous system. An enterocutaneous fistula can result from an intraperitoneal abscess that fistulizes to the skin. Appendiceal perforation can result in a small bowel obstruction, manifested by bilious vomiting and obstipation. High fevers and jaundice can be seen with pylephlebitis (septic portal vein thrombosis) and can be confused with cholangitis.

Perforation is found in 13 to 20 percent of patients who present with acute appendicitis [70]. Perforation rate is higher among men (18 percent men versus 13 percent women) and older adults [23,70]. Although perforation is a major concern when evaluating a patient with symptoms that have lasted more than 24 hours, the time course of progression of appendicitis to necrosis and perforation varies among patients, and perforation can develop more rapidly and should always be considered. Approximately 20 percent of patients with perforated appendicitis present within 24 hours of the onset of symptoms [71].

The management of perforated appendicitis depends on the condition of the patient (stable versus unstable), the nature of the perforation (contained versus free perforation), and whether an abscess or phlegmon is present on imaging studies (algorithm 1):

Unstable patients or patients with free perforation — A free perforation of the appendix can cause intraperitoneal dissemination of pus and fecal material and generalized peritonitis. These patients are typically quite ill and may be septic or hemodynamically unstable, thus requiring preoperative resuscitation. The diagnosis is not always appreciated before exploration.

For patients who are septic or unstable, and for those who have a free perforation of the appendix or generalized peritonitis, emergency appendectomy is required, as well as drainage and irrigation of the peritoneal cavity. Emergency appendectomy in this setting can be accomplished open or laparoscopically; the choice is determined by surgeon preference with consideration of patient condition and local resources. (See 'Appendectomy for perforated appendicitis' below.)

Stable patients — Stable patients with perforated appendicitis who have symptoms localized to the right lower quadrant can be treated with immediate appendectomy or initial nonoperative management. Both approaches are safe. A 2017 Cochrane review of two randomized trials concluded that the quality of the evidence was too low to make a recommendation [72]. Thus, the decision ultimately rests with the treating surgeon. We suggest the following initial approach based on imaging findings on presentation (algorithm 1):

●Patients with an appendiceal abscess should be treated with intravenous antibiotics and percutaneous, image-guided drainage of the abscess. Immediate appendectomy is an alternative option for these patients, especially if the abscess is not amenable to percutaneous drainage. (See 'Appendectomy for perforated appendicitis' below.)

●Patients with a phlegmon of the right lower quadrant should be treated with intravenous antibiotics. Repeat imaging is often performed to follow the resolution (or progression) of the phlegmon, and to exclude other complications that could evolve over time (eg, abscess formation). The authors of this topic do not perform immediate appendectomy in patients with a phlegmon associated with perforated appendicitis.

Patients who fail initial antibiotic therapy clinically or radiographically require rescue appendectomy, whereas those who respond to initial antibiotic therapy can be discharged with oral antibiotics to complete a 7- to 10-day course (in total) and return for follow-up in six to eight weeks. (See 'Initial nonoperative management' below.)

Initial nonoperative management — Stable patients with perforated appendicitis who have symptoms localized to the right lower quadrant (ie, no free perforation or generalized peritonitis) should be treated initially with antibiotics, intravenous fluids, and bowel rest, rather than immediate surgery [73]. These patients will often have a palpable mass on physical examination; a computed tomography (CT) scan may reveal a phlegmon or abscess.

Immediate surgery in patients with a long duration of symptoms and phlegmon or abscess formation has been associated with increased morbidity, due to dense adhesions and inflammation [74]. Under these circumstances, appendectomy often requires extensive dissection and may lead to injury of adjacent structures. Complications such as a postoperative abscess or enterocutaneous fistula may ensue, necessitating an ileocolectomy or cecectomy. Nonoperative management during the initial admission allows the local inflammation to subside; interval appendectomy, if elected, can be carried out at a lower risk. Fortunately, many of these patients will respond to initial nonoperative management since the appendiceal process has already been "walled off."

A 2010 meta-analysis of 17 nonrandomized studies showed that, compared with immediate surgery, initial nonoperative management of perforated appendicitis with abscess or phlegmon is associated with fewer complications and similar length of stay and duration of antibiotics [75]. Although a small randomized trial published after the meta-analysis showed immediate laparoscopic appendectomy to be feasible for perforated appendicitis with abscess (median duration of symptom seven days) and resulted in fewer readmissions and fewer additional interventions than nonoperative management, substantial portions of patients who underwent immediate surgery required bowel resection (10 percent), required conversion to open surgery (10 percent), or had incomplete appendectomy (13 percent) [74].

Initial nonoperative management includes intravenous antibiotics and fluids as well as bowel rest; any accessible abscess should be drained percutaneously under image guidance. Patients should be closely monitored in the hospital during this time. Treatment failure, as evidenced by bowel obstruction, sepsis, or persistent pain, fever, or leukocytosis, requires immediate rescue appendectomy. If fever, tenderness, and leukocytosis improve, diet can be slowly advanced, usually within three to five days. Patients are discharged home when clinical parameters have normalized and return for a follow-up in six to eight weeks. (See 'Follow-up after initial nonoperative management of perforated appendicitis' below.)

Antibiotics for perforated appendicitis — In patients with perforated appendicitis, the antibiotic regimen should consist of empiric broad-spectrum therapy with activity against gram-negative rods and anaerobic organisms pending culture results. The choice of agents is based on patient and disease factors (see "Antimicrobial approach to intra-abdominal infections in adults", section on 'Regimens'):

●Most perforated appendices or appendiceal abscesses fall into the category of mild-to-moderate community-acquired intra-abdominal infections without risk factors for antibiotic resistance or treatment failure (table 2). Coverage of streptococci, non-resistant Enterobacteriaceae, and (in most cases) anaerobes is generally sufficient (table 3).

●In cases of perforated appendicitis that are severe, or in patients at high risk for adverse outcomes or resistance (table 2), broader empirical coverage is warranted. We generally include an agent with gram-negative activity broad enough to cover Pseudomonas aeruginosa and Enterobacteriaceae that are resistant to non-pseudomonal cephalosporins in addition to coverage against enteric streptococci and (in most cases) anaerobes (table 4).

●Although rare for appendicitis, in patients with healthcare-associated infections, the likelihood of drug resistance is high. Thus, to achieve empiric coverage of likely pathogens, in addition to coverage against streptococci and anaerobes, regimens should at least include agents with expanded spectra of activity against gram-negative bacilli (including P. aeruginosa and Enterobacteriaceae that are resistant to non-pseudomonal third-generation cephalosporins and fluoroquinolones). We also usually use an empiric regimen that has anti-enterococcal activity for patients with healthcare-associated intra-abdominal infection, particularly those with postoperative infection, those who have previously received cephalosporins or other antimicrobial agents selecting for Enterococcus species, immunocompromised patients, and those with valvular heart disease or prosthetic intravascular materials (table 5).

Regardless of the initial empiric regimen, the therapeutic regimen should be revisited once culture and susceptibility results are available. Recovery of more than one organism should suggest polymicrobial infection including anaerobes, even if no anaerobes are isolated in culture. In such circumstances, anaerobic coverage should be continued. The duration of antibiotics is discussed separately. (See "Antimicrobial approach to intra-abdominal infections in adults", section on 'Duration of therapy'.)

Percutaneous abscess drainage — If imaging studies demonstrate an intra-abdominal or pelvic abscess, computed tomography- or ultrasound-guided drainage can often be performed percutaneously or transrectally [76]. Studies suggest that percutaneous drainage of appendiceal abscesses results in fewer complications and shorter overall length of stay than surgical drainage [73,77,78]. It also allows inflammation to subside before appendectomy, thereby negating the need for a more extended bowel resection (eg, ileocecectomy) in some cases.

Follow-up after initial nonoperative management of perforated appendicitis — Using the initial nonoperative approach outlined above, more than 80 percent of patients who present with a "walled-off" appendiceal process (ie, contained perforation) can be spared an appendectomy during the initial admission [79].

After successful nonoperative management of perforated appendicitis, patients should be seen in six to eight weeks, at which time those over 40 who have not undergone routine colonoscopic screening should be offered a colonoscopy. The risk of such patients harboring a cecal or appendiceal neoplasm can be high [26]. (See 'Older adults' below.)

Some surgeons also offer routine interval appendectomy, while others do not [80]. The proponents of routine interval appendectomy argue that:

●It prevents recurrent appendicitis (5 to 38 percent, depending upon studies and duration of follow-up [29,74,81,82]).

●It excludes appendiceal neoplasms. The prevalence of appendiceal neoplasm is significantly higher in interval appendectomy specimens (5.9 to 12 percent [26,83,84]) than in routine appendectomy specimens (0.9 to 1.4 percent [23,81,84]), especially in older adults (16 percent of interval appendectomies in patients over 40 [83]). (See 'Appendiceal neoplasms' below and 'Older adults' below.)

The opponents argue that the incidence of recurrent symptoms following successful conservative management of perforated appendicitis is too low to justify routine surgery in asymptomatic patients [85].

The authors of this topic do not perform interval appendectomy routinely. Instead, we follow patients clinically and offer appendectomy only to those with residual or recurrent symptoms.

Appendectomy for perforated appendicitis — Appendectomy may be required to treat perforated appendicitis in one of three clinical scenarios:

●Emergency appendectomy is required for patients with free perforation of the appendicitis, with diffuse peritonitis, or who are septic or hemodynamically unstable as a result of perforated appendicitis. (See 'Unstable patients or patients with free perforation' above.)

●The authors of this topic would consider offering immediate appendectomy to patients with perforated appendicitis with an abscess but not a phlegmon on imaging studies. (See 'Stable patients' above.)

●Rescue appendectomy is required for patients with perforated appendicitis who fail to respond to nonoperative management with intravenous antibiotics with or without percutaneous drainage, regardless of initial imaging findings. (See 'Stable patients' above.)

MANAGING PATIENTS WITH RENAL COLIC
Approximately one in ten people will be affected by renal colic at some stage in their life. Patients with red flags should be referred for emergency treatment immediately. However, patients with an uncomplicated presentation of renal colic can often be managed in primary care, following prompt referral for imaging to confirm the diagnosis (same-day if possible). Non-steroidal anti-inflammatory drugs (NSAIDs) are generally preferred over morphine for pain management in patients with renal colic. Most urinary stones will pass spontaneously, however, alpha-blockers are now recommended to accelerate their passage. 
ASSESSING RENAL COLIC

Renal colic is generally caused by stones in the upper urinary tract (urolithiasis) obstructing the flow of urine; a more clinically accurate term for the condition is therefore ureteric colic.2 The blockage in the ureter causes an increase in tension in the urinary tract wall, stimulating the synthesis of prostaglandins, causing vasodilatation. This leads to a diuresis which further increases pressure within the kidney. Prostaglandins also cause smooth muscle spasm of the ureter resulting in the waves of pain (colic) felt by the patient. Occasionally renal colic will occur due to a cause other than urinary stones, such as blood clots that may develop with upper urinary tract bleeding, sloughed renal papilla (e.g. due to sickle cell disease, diabetes, long-term use of analgesics) or lymphadenopathy.3
Individual urinary stones are aggregations of crystals in a non-crystalline protein matrix.3 Eighty percent of urinary stones are reported to contain calcium, frequently in the form of calcium oxalate.3 Calcium phosphate and urate are also found in urinary stones in decreasing frequency, although urate may be more prevalent in patients who are obese.3 Bacteria can also cause the formation of calculi, referred to as infection stones, which contain magnesium ammonium phosphate and may be large and branched; these are also known as staghorn calculi.3
The pain of renal colic develops suddenly and is often described by patients as “the worst pain they have ever felt”.4 Despite this severe presentation, the majority of urinary stones pass spontaneously.4 Therefore many patients with renal colic can be managed in primary care with a watchful waiting approach if there are no red flags present, their pain can be controlled and a prompt referral for imaging is arranged.3
Which patients are most likely to develop urinary stones?

It is estimated that 12% of males and 6% of females will experience an episode of renal colic at some stage in their life, with incidence peaking between age 40 and 60 years for males, and in the late 20’s for females.3
Urinary stones are more likely to occur in patients who have:3
· Chronic dehydration resulting in concentrated urine production, e.g. less than one litre of urine production per day

· A family history of urinary stones; the risk is increased 2.5 times

· An abnormality of the urinary tract

· Obesity

· Hyperparathyroidism

· Gout

· Idiopathic hypercalciuria

· Exposure to a hot environment, e.g. hot working conditions, causing dehydration

Between 30 – 40% of people will experience reccurrent renal colic within five years of their first episode.3
Diagnosing renal colic

Patients with renal colic classically present with sudden and severe loin pain that occurs in waves of intensity and may be accompanied by nausea and vomiting. Some patients may be symptom-free between these episodes. This description helps to distinguish renal colic from some other conditions causing abdominal pain (see differential diagnosis below). The site of the pain is generally not useful for predicting the location of the stone within the renal tract, however, new onset lower urinary tract symptoms are consistent with a stone migrating distally.2 If the stone is located at the vesico-ureteric junction patients may experience straining when urinating, with painful and frequent passage of small volumes of urine (strangury), due to the stone irritating the detrusor muscle.3
Examining the patient

Patients with renal colic typically appear restless and unable to find a comfortable position. Classical renal colic pain is located in the costovertebral angle, lateral to the sacrospinus muscle and beneath the 12th rib.3The pain may radiate to the flank, groin, testes or labia majora.3
Acute kidney injury is a concern in patients with renal colic. It is important to be aware of a previous nephrectomy or any other cause of renal impairment which would increase the significance of further renal injury and lower the threshold for referral to the emergency department (see “Red Flags”).

Assess for signs and symptoms of infection. Another concern in patients with renal colic is the development of pyonephrosis (infection of the renal system above an obstructing stone). If this occurs then the patient can develop life-threatening sepsis.

Diagnostic uncertainty is an indication for referral to hospital as renal colic can be difficult to differentiate from a number of other conditions, including:3, 5
· Biliary colic and cholecystitis

· Aortic and iliac aneurysms – particularly in older patients with left-side pain, hypertension or atherosclerosis

· Appendicitis, diverticulitis and peritonitis. N.B. These patients are less likely to appear restless and generally prefer to lie still.

· Gynaecological causes, e.g. endometriosis, ovarian torsion and ectopic pregnancy

· Testicular torsion

Investigating suspected renal colic

The following investigations should be performed or requested to detect haematuria, rule-out infection, assess kidney function and assess for the presence of an underlying metabolic condition, such as gout, hyperparathyroidism or renal tubular acidosis: 2, 3, 5
· Urine dipstick

· Midstream urine culture

· Full blood count

· Serum creatinine

· Electrolytes

· Serum urate

· Serum calcium

· Serum phosphate

Approximately 90% of patients with urinary stones will return a positive test for haematuria on urine dipstick, therefore a negative result is a reason to reconsider the diagnosis.3 A midstream urine sample should be sent for microscopy to assess for the presence of dysmorphic red blood cells and urinary casts to exclude other causes such as glomerular injury.2 Patients with reduced kidney function, e.g. creatinine > 160 mmol/L, who are at immediate risk of acute kidney injury (AKI) should be referred to the emergency department.

N.B. the patient’s white blood cell count may be elevated in the absence of infection.2 Serum urate levels may also fluctuate due to acute inflammation.3
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 Red flags that over-ride requests for testing and require immediate referral of the patient to the emergency department include:3, 5
· Fever or other features, e.g. rigors, consistent with systemic infection which can lead to life-threatening sepsis

· Suspected bilateral obstructing stones

· Known clinically significant renal impairment

· The presence of only one kidney

· Pregnancy (see: “Renal colic during pregnancy”)

Non-contrast computed tomography (CT) urogram is the gold standard for diagnostic confirmation of renal colic.3 If CT urogram is not available then a kidney-bladder ultrasound in combination with an x-ray can achieve detection rates for urinary stones that approach those of CT urogram.3 Ultrasound is the preferred imaging technique for patients who are unable to be x-rayed, e.g. a female who is pregnant, and is also useful for identifying urate stones which cannot be detected with standard x-ray.2, 3 Patients should have a full bladder when the ultrasound is performed to identify stones at the vesico-ureteric junction.3 Stones in other regions of the ureter may not be seen, however, dilatation will suggest where the obstruction is located.

Management of renal colic in primary care

In a patient suspected of having renal colic initial management will generally include:

1. Acute pain control with either a non-steroidal anti-inflammatory drug (NSAIDs or morphine (see below)

2. Laboratory testing, e.g. serum creatinine and full blood count

3. Prompt referral (same-day if possible) for CT urogram or kidney-bladder ultrasound and x-ray (see below)

4. Prescribe an analgesic for ongoing pain management

5. Prescribe an alpha-blocker to accelerate stone passage (see below)

6. Consult with the patient the following day to discuss treatment and referral options

NSAIDs are the first-line treatment for renal colic pain because they have been shown to achieve greater reductions in pain scores, have a longer duration of action and result in a reduced need for additional analgesia in the short-term, compared with patients treated with opioid analgesics.3 The increased efficacy of NSAIDs may be partially explained by the fact that prostaglandin production is part of the pathophysiological process of renal colic. In addition, treatment with NSAIDs has the advantage of circumventing any concerns about drug-seeking behaviour (see: “Identifying drug-seeking behaviour”).

Opioid analgesics can be prescribed in addition to, or as an alternative, to NSAIDs for patients with renal colic who are at risk of NSAID-induced adverse effects, e.g. in patients with chronic renal impairment, who are dehydrated or have a history of peptic ulcers.3, 5
N.B. Pethidine is no longer used for the treatment of renal colic because it is no more effective than morphine and is associated with an increased rate of adverse effects such as vomiting.3 Pethidine is also best avoided in people with impaired renal function as it has a toxic metabolite which can accumulate.

The patient’s general health, e.g. the presence of co-morbidities, age and their preference, as well as any history of successful renal colic pain management should be taken into account when considering the most appropriate analgesic regimen.

Diclofenac is often the first choice NSAID for renal colic

Diclofenac is used for the treatment of renal colic because:4
1. It is the NSAID with the strongest evidence of effectiveness in the management of renal colic

2. It is available in immediate and modified release oral, injectable and suppository formulations

3. Both injectable and suppository formulations are available fully subsidised on a Practitioner’s Supply Order (PSO)

Diclofenac injectable preparation is indicated for the immediate relief of renal colic pain. It must be administered by deep intragluteal injection in the upper outer quadrant to minimise the risk of abscess formation.6 The recommended dose is:

· Diclofenac 75 mg (3 mL) injection, IM, repeated once (may be given 30 minutes later if required, in the opposite side)

· May also be combined with oral diclofenac to a maximum of 150 mg, daily, for a maximum of two days5
Oral or rectal diclofenac, 75 – 150 mg, daily, can be prescribed for ongoing pain management.6 Some clinicians recommend NSAID suppositories as the best analgesia for out-of-hospital care for renal colic pain.2
Ten diclofenac 50 mg suppositories, and five 75 mg injections are available fully subsidised on a PSO for general practices to have available for acute administration.6
Diclofenac may not always be the most appropriate NSAID for treating the pain of renal colic, e.g. if the patient is unable to tolerate diclofenac or has an increased cardiovascular risk. Diclofenac is contraindicated in patients who have had a myocardial infarction in the previous 12 months.6 Other NSAIDs, e.g. ibuprofen or naproxen, should provide effective pain management for patients with renal colic in these situations.

Morphine is an alternative to NSAIDs

Morphine 5 – 10 mg, IM, is an alternative treatment to NSAIDs for acute pain management in patients with renal colic and is preferred over NSAIDs in women who are pregnant (see: “Renal colic during pregnancy”). The concomitant administration of an antiemetic may be considered for the prevention or control of nausea and vomiting.5
Once the patient’s pain has been controlled, short-term use of oral morphine, 5 – 10 mg, every four hours, adjusted according to response, can be appropriate for patients managed in the community who are unable to tolerate oral NSAIDs.6
Additional pain management options

Paracetamol and a weak opioid, e.g. codeine or tramadol, can be prescribed for ongoing pain management if NSAIDs are not appropriate once any nausea and vomiting has passed.5 Applying warmth to the lateral abdomen and lower back, e.g. with a wheat bag or hot-water bottle, may provide useful pain relief for patients with renal colic.3
How much fluid should patients drink?

In general, patients should drink sufficient fluid to reduce the risk of developing AKI, especially if they are taking NSAIDs.3 Advising patients to maintain a lightly coloured urine is a “rule of thumb” for achieving this.5Patients who are dehydrated may benefit from intravenous fluids, if the practice has the resources to provide this treatment. However, there is no evidence that increasing hydration assists in pain control or stone movement once the ureter has become obstructed.3 Excessive fluid intake will increase urine output pressure causing hydroureteronephrosis (distension of the ureter and kidney) which is likely to worsen the patient’s pain.7
Alpha-receptor blockers (medical expulsive treatment)

Alpha-receptor blockers, e.g. doxazosin and terazosin, or calcium channel blockers, e.g. nifedipine, can accelerate the passage of urinary stones by relaxing smooth muscle without preventing peristalsis.3, 8 Alpha-blockers are also thought to reduce pain episodes and the need for analgesia.3 An alpha-blocker should be prescribed as an off-label indication when patients with renal colic are first seen. Several local guidelines in New Zealand, e.g. Canterbury HealthPathways, recommend doxazosin, 1 – 4 mg, at night, for four weeks or until the stone passes. A lower dose may be more appropriate in older patients or patients who are hypotensive.6 Doxazosin is contraindicated in patients with a history of postural hypotension or micturition syncope.6
Interpreting the results of the computer tomography urogram

Patients with renal colic who have not been referred to hospital should be asked to attend a follow-up consultation as soon as is feasible to discuss their imaging and tests results, to confirm pain is being managed and to discuss referral options. The CT urogram is critical when assessing the likelihood of the patient’s stone passing without the need for surgery; which will also determine whether they should continue to be managed in secondary care.

Which stones are most likely to pass without surgery?

The smaller the stone and the more distal its location the more likely it will pass spontaneously.3 The presence of anatomical abnormalities in the ureter may also influence the likelihood of stone passage occurring. The average reported time for a stone 2 – 4 mm in diameter to pass is approximately 13 days and approximately 22 days for a stone 6 – 8 mm in diameter.3 Over half of stones causing symptoms in patients presenting to an emergency department can be expected to be found at the ureterovesical junction and approximately one-quarter in the proximal ureter.3 Spontaneous passage is reported to occur in 79% of patients with urinary stones located at the ureterovesical junction and in 48% of patients with stones located in the proximal ureter.11
Renal colic during pregnancy

The incidence of renal colic is not thought to be increased in women who are pregnant.1 However, the composition of urinary stones in women who are pregnant may be different, e.g. often containing calcium phosphate.1 Complications if renal colic does occur during pregnancy include: premature rupture of membranes, pre-term labour and delivery, pregnancy loss, mild pre-eclampsia and infection. All pregnant women with suspected renal colic should therefore be referred to an Urologist or Obstetrician.1 The possibility of ectopic pregnancy should be excluded during the history and examination. Renal and bladder ultrasound is the investigation of choice in women who are pregnant, but interpretation of imaging may be complicated if the stone is not readily visible due to hydronephrosis, which occurs naturally in up to 90% of pregnant women.1 Transvaginal ultrasonograpy, simple radiography and intravenous urography are investigations that may also be used if necessary.1
The majority of urinary stones in women who are pregnant will pass spontaneously, so management is generally watchful waiting with appropriate pain management. Of the stones that do not pass during pregnancy, many will pass after delivery; usually within the first month.1 Non-steroidal anti-inflammatory drugs (NSAIDs) should be avoided during the first and third trimester of pregnancy due to potentially teratogenic adverse effects early in pregnancy and an increased risk of miscarriage or premature closure of the ductus arteriosus later in pregnancy.1 Short-term oral morphine can be used if required for ongoing pain.6, 12 There is no evidence of alpha-blockers causing teratogenicity.6Urinary stone passage may be accelerated by the off-label use of doxazosin if the potential benefits of an early stone passage, which will reduce the need for analgesia, outweighs any risks.1, 6
If the urinary stone does not pass or if there are signs of infection, then management depends on the clinical situation, e.g. the stage of pregnancy. Temporary drainage of the ureter with delayed stone treatment, urgent or definitive stone treatment via ureteroscopy, may be considered.1
When should patients be referred to an Urologist?

In general, if there is a single stone less than 4 mm on CT urogram the patient can be managed in the community if they are able to cope at home and have social support. Follow-up radiology will often not be required as it is likely that the stone will pass without the need for surgery, however, the location of the stone will also influence this. The patient should be monitored for signs of infection and advised to contact the practice once they have passed the urinary stone. Untreated obstruction of the ureter can lead to a permanent loss of renal function and it can be expected that urological follow up will be advised if the patient has not passed a stone after two to three weeks.

 A practical tip for patients with smaller stones is to ask the patient to sieve their urine, e.g. through pantyhose fabric, to confirm passage of the stone and to aid retrieval for analysis if required.

Patients with a stone larger than 4 mm on CT urogram, with a stone in the kidney or multiple urinary stones should be discussed with an Urologist who will generally arrange for follow-up radiology.

Stones greater than 6 mm in diameter have a low likelihood of spontaneous passage and these patients should be immediately discussed with an Urologist to ensure the patient is prioritised appropriately.2
Surgical treatment of urinary stones

The size of the urinary stone, its position and the general health of the patient will determine which technique is the most appropriate for the removal of stones that require surgery.2 People with certain occupations, e.g. airline pilots, require complete removal of any urinary stones before they are able to return to full duties.2
Uretero pyeloscopic laser lithotripsy uses laser pulses to break up ureteric and smaller renal stones. This has high stone-clearance rates but may cause:2
· Infection in at least 5% of patients

· Haematuria, which will be problematic in < 1% of patients

· Postoperative pain

· Rarely, significant ureteric injury

Urinary tract infection is the only specific contraindication for this technique, and patients are able to continue to take antithrombotic medicines.2
Shock wave lithotripsy is the least invasive but also least effective method for removing urinary stones. It is not commonly used to treat urinary stones in the ureter, but may occasionally be used to treat those in the upper ureter. The technique is generally indicated for renal stones in patients who are not troubled by pain or for patients with stones that are inaccessible via retrograde or percutaneous routes.2 Shock wave lithotripsy is less effective for stones greater than 10 – 20 mm in diameter.2 The adverse effects of shock wave lithotripsy include:2
· Significant pain due to stone fragment passage, experienced by 15% of patients

· Haematuria is to be expected, but is problematic in less than 1% of patients

· Rarely perinephric haematoma can occur

This technique is contraindicated in patients who: are pregnant, have an active UTI, are taking antithrombotic medicines, have an aortic aneurysm or with drainage abnormalities of the kidney.2
Percutaneous nephrolithotripsy is generally performed on renal stones larger than 20 mm and particularly staghorn calculi.2 This has an increased risk of bleeding and sepsis, compared with laser treatment, and the patient may require further treatment to remove remaining fragments.2 Patients may require several nights in hospital following this procedure.2
Open surgery is performed rarely for patients with urinary stones that have not passed and requires an extended period in hospital and an approximate six week convalescence.2
Preventing stone reoccurrence

Patients can take several steps to reduce the likelihood of future urinary stone formation including:2
· Increasing water intake to dilute urine output

· Reducing salt intake

· Maintaining a healthy diet

· Avoiding fructose-containing soft drinks due to their association with increased urate levels

An analysis of stone content can guide dietary and medical interventions for urinary stone prevention. This may be useful for patients with a history of recurrent urinary stones.

Patients with stones containing calcium oxalate can be advised to reduce their salt and oxalate intake.2Examples of foods rich in oxalate include: tea, chocolate, spinach, beetroot, rhubarb, peanuts, cola and supplementary vitamin C (most of which is converted to oxalate).2 Patients should maintain a normal dietary calcium intake of 700 – 1000 mg per day. Potassium citrate is subsidised under Special Authority for patients who have had recurrent calcium oxalate urinary stones and who have had more than two episodes of urinary stones in the previous two years.6
For patients with urate stones, reducing dietary purines by eating less purine-rich meat (e.g. red meat and offal) and seafood (e.g. shellfish and oily fish) is an effective way to decrease urate production.13 A urinary pH of 6.0 – 6.5 can increase the solubility of urate.

Allopurinol is indicated for the prophylaxis and treatment of patients with either urate or calcium oxalate renal stones.6 Treatment with allopurinol is recommended if urinary stones reoccur despite lifestyle modifications and adjustment of urinary pH.13 For patients without renal impairment allopurinol is initiated at 100 mg, once daily, and increased by 100 mg, every four weeks until a target serum urate of < 0.36 mmol/L is achieved.6Lower doses of allopurinol are recommended for patients with estimated glomerular filtration rates < 60 mL/min/1.73 m2 (see NZF for details).

If a patient is suspected of having a renal tract abnormality that may predispose them to stone formation or if a patient passes a urinary stone that when analysed has an unusual composition, e.g. marked cystine content, then further investigations and treatment should be discussed with an Urologist.

More than one in 30 New Zealanders reported using an opiate for recreational purposes at some stage in their life in the 2007/2008 alcohol and drug use survey.9 The most common type of opiates used were analgesics such as morphine and oxycodone.9 As opioids are a known treatment for renal colic this condition can be mimicked by drug-seekers wanting to misuse or on-sell opioids. Therefore in some situations the possibility that a patient’s symptoms are fictitious may need to be excluded. Some general features of the patient encounter that increase the suspicion of drug-seeking behaviour include:10
· Presenting near closing time without an appointment

· Reporting a recent move into the area, making validation with their previous practitioner difficult

· Obsessive and impatient behaviour, often demanding immediate appointments but not attending follow-up consultations

· An unusual degree of knowledge about analgesics or an insistence on a specific opioid

· An unwillingness to trial non-pharmacological methods of pain relief

· Effuse gratitude when prescribed an opioid

Clinicians who suspect that a patient is seeking an opioid for reasons other than legitimate pain relief should document the discussion and diagnosis. During the history and examination and before any treatment is prescribed consider:

· Asking unexpected questions when taking the patient’s history to counteract any scripted responses the patient has prepared

· Including questions about substance-use, alcohol and previous prescription medicine use during the patient’s history

· Assessing whether the symptoms are consistent with the natural history of the condition; in the case of renal colic pain will usually be spasmodic

· Using distraction techniques during the physical examination, e.g. firmly palpating a non-affected area while only gently palpating the affected area, when looking for consistency in the patient’s posture, movement and examination findings. Asking non-medical questions while palpating the patient’s abdomen is another distraction technique.

· Seeking a second opinion from a colleague

Patients who are fabricating their condition will be highly attuned to clinical indecisiveness and a firm and evidence-based clinical opinion is the best way to discourage drug-seekers.10 When prescribing an analgesic consider:

· Refusing to prescribe an opioid by providing a calm and clear explanation why an opioid is not the most appropriate first-line treatment for acute pain in patients with renal colic

· Ask to see some identification, it is less likely a drug-seeker will be prepared to provide this and if they do this will be useful if they are reported to the police

· Write the exact amount of medicine prescribed until the next consultation in words if it is decided that an opioid is the appropriate treatment

· Prescribe for a limited time, e.g. for two or three days

· Provide supervised daily dosing

When there is a strong suspicion that a patient is a drug-seeker other practice members should be alerted in case the patient displays threatening behaviour. Other staff members may also be able to point out inconsistencies in the patient’s behaviour, e.g. did they appear distressed or in pain on the phone or in the waiting room? Drug seekers will often use more than one doctor or be known by local Pharmacists and phone calls to colleagues once the patient has left the practice may confirm that a patient has a history of drug-seeking behaviour.
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