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GIRIŞ

Her geçen gün dünyada artan yaş ortalaması 
nedeniyle, biz hekimlerin geriatrik hasta popü-
lasyonunu ve onların vücudunda olan fizyolojik 
değişiklikleri daha iyi tanıması ve bilmesi gerek-
mektedir. Bazı bozukluklar yaşa bağlı yapısal ve 
işlevsel değişikliklerin bir sonucuyken, yine de 
çoğu gastrointestinal bozukluk yaşa bağlı hastalık 
yüküne ve bu hastalıkları tedavi etmek için kul-
landığımız medikal tedavilere ikincil olarak mey-
dana gelmektedir (1). Bu nedenle geriatrik hasta 
popülasyonunda hastanın ek hastalıkları, kullan-
dığı ilaçları detaylıca irdelenmeli ve tedavi süreci 
buna göre yürütülmelidir.

ÖZOFAGUS VE YAŞLANMA

Geriatrik hastalarda özofagus hastalıkları; klasik 
disfaji, regürjitasyon, göğüs ağrısı ve dispepsi gibi 
şikayetler ile ilişkili olabilir. Bununla birlikte, ati-
pik tablolar bu yaş grubunda daha yaygındır ve 
semptomların yorumlanmasını zorlaştırabilecek 
eş zamanlı hastalık olması olasılığı daha yüksek-
tir. Ayrıca geriatrik hasta popülasyonu, yetersiz 
tedavi edilmiş veya uzun süredir devam eden 
özofagus hastalığına eşlik edebilen aspirasyon, 

malnütrisyon veya Barrett adenokarsinomu gibi 
komplikasyonlara karşı daha hassastır (2).

Yaşlılarda üst gastrointestinal sistem bozuk-
luklarını teşhis ve tedavi edebilmek için, önce-
likle bu sistem fizyolojisinin artan yaşla birlikte 
nasıl değiştiğini anlamak gerekir. ‘Presbiözofagus’ 
terimi, ilk kez 1964’te Soergel, K.H. ve ark. (3) ta-
rafından ortaya atılmış olup, bu terim bize; azal-
mış özofagus kontraktil amplitüdleri, özofagus 
gövdesindeki polifazik dalgalar, tam olmayan alt 
veya üst sfinkter gevşemesi ve özofagus dilatas-
yonu gibi yaşa bağlı değişiklikleri tanımlamakta-
dır. Sağlıklı ve geriatrik bir popülasyonda yapılan 
manometrik verilerin analizleri; yaşlılarda genel 
özofagus fonksiyonunun iyi korunmuş olmasına 
rağmen muhtemelen disfajiye zemin hazırlayabi-
lecek fonksiyonel bozuklukların da mevcut oldu-
ğunu göstermektedir (4). Yaşla beraber en ciddi 
fark özofagogastrik bileşkede (ÖGJ) gözlenmekle 
birlikte; bazal alt özofagus sfinkteri (AÖS) tonu-
sunun daha düşük olduğu, tam AÖS gevşemesi 
ve yutkunma yüzdesinin daha düşük olduğu ve 
ÖGJ'ndagevşemeyi gösteren ortalama entegre 
gevşeme basıncında da artış olduğu gösterilmiştir. 
Yüksek çözünürlüklü manometri (HRM), sağlık-
lı yaşlı insanlarda yemek borusu fonksiyonunun 
iyi korunduğunu gösterir; ancak yutmaya karşı 
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Bir dopamin D2 reseptör antagonisti olan 
metoklopramid, gastroparezi tedavisi için FDA 
tarafından onaylanan tek ilaçtır (87). Ancak par-
kinsonizm ve tardif diskinezi gibi yan etkileri ne-
deniyle özellikle geriatrik hastalarda düzenli kul-
lanımı tehlike oluşturmaktadır. Metoklopramid, 
sisaprid ve bethanechol ilaçlarının tümü, geriat-
rik popülasyonda daha olası olan; geç diskinezi, 
konfüzyon ve uyuşukluk gibi yan etkilere sahiptir 
(88,89).

Domperidon ise, daha seçici bir periferik do-
pamin antagonistidir, ancak yan etkileri arasında 
QT uzaması ve yaşlı erişkinlerde önemli kardiyak 
aritmiler bulunur. Bu nedenle dikkatli kullanıl-
malıdır (90).

Kabızlığın baskın olduğu irritabl barsak send-
romu için kullanılan tegaserod, mide boşalmasını 
önemli ölçüde iyileştirir; ancak sadece 65 yaş altı 
kadın hastalar için onaylanmıştır ve bu nedenle 
geriatrik hastalarda kullanımı şimdilik mümkün 
değildir (91).

Seçici bir 5-HT4 reseptörü agonisti olan pru-
kaloprid, kronik idiyopatik kabızlığın tedavisi 
için FDA onaylıdır ve Avrupa’da gastroparezi 
tedavisinde de etkinlik göstermiştir, ancak bu 
amaçla kullanımı için henüz FDA tarafından 
onaylanmamıştır (92).

Antibiyotik kullanımlarını bildiğimiz, aynı 
zamanda motilin agonisti olan, azitromisin ve 
eritromisin gastroparezi için kullanılan güçlü 
prokinetiklerdir; ancak taşifilaksi gelişimi risk-
leri nedeniyle özellikle geriatrik popülasyonda 
kullanımları sınırlıdır (93). Eritromisin, CYP3A4 
tarafından metabolize edilen ilaçlarla önemli ilaç 
etkileşimlerine sahiptir ve QT uzamasına neden 
olabilir. Bu nedenle, kalp hastalığı prevalansı-
nın arttığı geriatrik popülasyonda çok dikkatli 
kullanılmalıdır.

2000 yılında diyabetik ve idiyopatik gastro-
parezi tedavisi için onaylanan gastrik elektriksel 
stimülasyon, bazı hastalarda alternatif tedavi se-
çeneği olarak kullanılabilmektedir (94).

KAYNAKLAR
1. Gidwaney, N. G., Bajpai, M., & Chokhavatia, S. S. 

(2016). Gastrointestinal dysmotility in the elderly. Jour-
nal of clinical gastroenterology, 50(10), 819-827.

2. Tack, J., & Vantrappen, G. (1997). The aging oesopha-
gus. Gut, 41(4), 422-424.

3. Soergel, K. H., Zboralske, F. F., & Amberg, J. R. (1964). 
Presbyesophagus: esophageal motility in nonagenari-
ans. The Journal of Clinical Investigation, 43(7), 1472-
1479.

4. Besanko, L. K., Burgstad, C. M., Cock, C., Heddle, R., 
Fraser, A., & Fraser, R. J. (2014). Changes in esophageal 
and lower esophageal sphincter motility with healthy 
aging. J Gastrointestin Liver Disease, 23(3), 243-248.

5. Yadlapati, R., Kahrilas, P. J., Fox, M. R., Bredenoord, A. 
J., Prakash Gyawali, C., Roman, S.,... & Pandolfino, J. E. 
(2021). Esophageal motility disorders on high‐resolu-
tion manometry: Chicago classification version 4.0©. 
Neurogastroenterology & Motility, 33(1), e14058.

6. Pandolfino, J. E., & Kahrilas, P. J. (2005). American 
Gastroenterological Association medical position state-
ment: clinical use of esophageal manometry. Gastroen-
terology, 128(1), 207-208.

7. Ujiie, N., Sato, H., Fujiyoshi, M. R. A., Tanaka, S., Shiwa-
ku, H., Shiota, J.,... & Inoue, H. (2022). Geriatric pa-
tients with esophageal motility disorders benefit more 
from minimally invasive peroral endoscopic myotomy: 
a multicenter study in Japan. Diseases of the Esophagus, 
35(6), doab086.

8. Pandolfino, J. E., & Gawron, A. J. (2015). Achalasia: a 
systematic review. Jama, 313(18), 1841-1852.

9. Zaninotto, G., Bennett, C., Boeckxstaens, G. And et al. 
(2018). The 2018 ISDE achalasia guidelines. Diseases 
of the esophagus : official journal of the International 
Society for Diseases of the Esophagus, 31(9), 10.1093/
dote/doy071.

10. Kasper, Dennis, et al. Harrison’s principles of internal 
medicine, 19e. Vol. 1. No. 2. New York, NY, USA: Mcg-
raw-hill, 2015.

11. Castell, D. O. (1990). Esophageal disorders in the elder-
ly. Gastroenterology Clinics of North America, 19(2), 
235-254.

12. Vaezi, M. F., Pandolfino, J. E., Yadlapati, R. H., et al. 
(2020). ACG clinical guidelines: diagnosis and mana-
gement of achalasia. Official journal of the American 
College of Gastroenterology| ACG, 115(9), 1393-1411.

13. Andolfi, C., & Fisichella, P. M. (2019). Meta-analysis 
of clinical outcome after treatment for achalasia based 
on manometric subtypes. Journal of British Surgery, 
106(4), 332-341.

14. Ou, Y. H., Nie, X. M., Li, L. F., et al. (2016). High‐resolu-
tion manometric subtypes as a predictive factor for the 
treatment of achalasia: A meta‐analysis and systematic 
review. Journal of digestive diseases, 17(4), 222-235.

15. Eckardt, V. F., Hoischen, T., & Bernhard, G. (2008). 
Life expectancy, complications, and causes of death in 
patients with achalasia: results of a 33-year follow-up 
investigation. European journal of gastroenterology & 
hepatology, 20(10), 956-960.



Geriatri ve Üst Gastrointestinal Sistem Motilitesi

389

16. Enestvedt, B. K., Williams, J. L., & Sonnenberg, A. 
(2011). Epidemiology and practice patterns of achalasia 
in a large multi‐centre database. Alimentary pharmaco-
logy & therapeutics, 33(11), 1209-1214.

17. Hirano, I., Pandolfino, J. E., & Boeckxstaens, G. E. 
(2017). Functional lumen imaging probe for the mana-
gement of esophageal disorders: expert review from the 
clinical practice updates committee of the AGA Insti-
tute. Clinical Gastroenterology and Hepatology, 15(3), 
325-334.

18. Pandolfino, J. E., Kwiatek, M. A., Nealis, T., Bulsiewicz, 
W., Post, J., & Kahrilas, P. J. (2008). Achalasia: a new cli-
nically relevant classification by high-resolution mano-
metry. Gastroenterology, 135(5), 1526-1533.

19. Moonen, A., Annese, V., Belmans, A., Bredenoord, A. J., 
des Varannes, S. B., Costantini, M.,... & Boeckxstaens, 
G. E. (2016). Long-term results of the European achala-
sia trial: a multicentre randomised controlled trial com-
paring pneumatic dilation versus laparoscopic Heller 
myotomy. Gut, 65(5), 732-739.

20. Kahrilas, P. J., Katzka, D., & Richter, J. E. (2017). Clini-
cal practice update: the use of per-oral endoscopic myo-
tomy in achalasia: expert review and best practice ad-
vice from the AGA Institute. Gastroenterology, 153(5), 
1205-1211.

21. Vaezi, M. F., & Richter, J. E. (1998). Current therapies 
for achalasia: comparison and efficacy. Journal of clini-
cal gastroenterology, 27(1), 21-35.

22. Bortolotti, M., Mari, C., Lopilato, C., et al. (2000). Effe-
cts of sildenafil on esophageal motility of patients with 
idiopathic achalasia. Gastroenterology, 118(2), 253-257.

23. Wong, R. K., Maydonovitch, C., Garcia, J. E., et al. 
(1987). The effect of terbutaline sulfate, nitroglycerin, 
and aminophylline on lower esophageal sphincter pres-
sure and radionuclide esophageal emptying in patients 
with achalasia. Journal of clinical gastroenterology, 
9(4), 386-389.

24. DiMarino, A. J., & Cohen, S. (1982). Effect of an oral 
beta 2-adrenergic agonist on lower esophageal sphinc-
ter pressure in normals and in patients with achalasia. 
Digestive diseases and sciences, 27, 1063-1066.

25. Pasricha, P. J., Ravich, W. J., Hendrix, T. R., et al. (1995). 
Intrasphincteric botulinum toxin for the treatment of 
achalasia. New England Journal of Medicine, 332(12), 
774-778.

26. Stephan, S., & Wang, T. D. (2011). Botulinum toxin: cli-
nical techniques, applications, and complications. Faci-
al Plastic Surgery, 27(06), 529-539.

27. Zhao, J. G., Li, Y. D., Cheng, Y. S., et al. (2009). Long-
term safety and outcome of a temporary self-expanding 
metallic stent for achalasia: a prospective study with a 
13-year single-center experience. European radiology, 
19, 1973-1980.

28. Cheng, Y. S., Ma, F., Li, Y. D., et al. (2010). Temporary 
self-expanding metallic stents for achalasia: a prospec-
tive study with a long-term follow-up. World Journal of 
Gastroenterology: WJG, 16(40), 5111.

29. Sharma, P., Kozarek, R., & Practice Parameters Com-
mittee of the American College of Gastroenterology. 

(2010). Role of esophageal stents in benign and malig-
nant diseases. Official journal of the American College 
of Gastroenterology| ACG, 105(2), 258-273.

30. Vaezi, M. F., Richter, J. E., & American College of Gast-
roenterology Practice Parameter Committee. (1999). 
Diagnosis and management of achalasia. Official jour-
nal of the American College of Gastroenterology| ACG, 
94(12), 3406-3412.

31. Boeckxstaens, G. E., Annese, V., Varannes, S. B. D., et al. 
(2011). Pneumatic dilation versus laparoscopic Heller’s 
myotomy for idiopathic achalasia. New England Jour-
nal of Medicine, 364(19), 1807-1816.

32. Weber, C. E., Davis, C. S., Kramer, H. J., et al. (2012). 
Medium and long-term outcomes after pneumatic di-
lation or laparoscopic Heller myotomy for achalasia: a 
meta-analysis. Surgical Laparoscopy Endoscopy & Per-
cutaneous Techniques, 22(4), 289-296.

33. Vela, M. F., Richter, J. E., Khandwala, F., et al. (2006). 
The long-term efficacy of pneumatic dilatation and 
Heller myotomy for the treatment of achalasia. Clinical 
gastroenterology and hepatology : the official clinical 
practice journal of the American Gastroenterological 
Association, 4(5), 580–587.

34. Eckardt, V. F., Kanzler, G., & Westermeier, T. (1997). 
Complications and their impact after pneumatic dilati-
on for achalasia: prospective long-term follow-up study. 
Gastrointestinal endoscopy, 45(5), 349-353.

35. Feng, J., Ali, R. W., Hao, J. Y., et al. (2020). Peroral en-
doscopic myotomy for esophageal motility disorders. 
Esophagus, 17, 11-18.

36. Youn, Y. H., Minami, H., Chiu, P. W. Y., et al. (2016). 
Peroral endoscopic myotomy for treating achalasia and 
esophageal motility disorders. Journal of neurogastro-
enterology and motility, 22(1), 14.

37. Liu, X. Y., Cheng, J., Chen, W. F., Xu, M. D., Liu, Z. Q., 
Wang, Y.,... & Zhou, P. H. (2020). Effect of peroral en-
doscopic myotomy in geriatric patients: a propensity 
score matching study. Surgical Endoscopy, 34, 2911-
2917.

38. Sanaka, M. R., Chadalavada, P., Alomari, M., Tang, A., 
Parikh, M., Garg, R.,... & Raja, S. (2020). Peroral endos-
copic myotomy is a safe and effective treatment moda-
lity for geriatric patients with achalasia. Esophagus, 17, 
484-491.

39. Abe, H., Tanaka, S., Kawara, F., Toyonaga, T., Ariyoshi, 
R., Sakaguchi, H.,... & Kodama, Y. (2021). Comparison 
of the safety and efficacy of peroral endoscopic myo-
tomy between octogenarians and non‐octogenarians. 
Digestive Endoscopy, 33(1), 110-117.

40. Ujiie, N., Sato, C., Taniyama, Y., Koseki, K., Takaya, K., 
Okamoto, H.,... & Kamei, T. (2021). Characteristics of 
esophageal achalasia in geriatric patients over 75 years 
of age and outcomes after peroral endoscopic myotomy. 
Geriatrics & Gerontology International, 21(9), 788-793.

41. Salvador, R., Costantini, M., Cavallin, F., Zanatta, L., Fi-
notti, E., Longo, C.,... & Zaninotto, G. (2014). Laparos-
copic Heller myotomy can be used as primary therapy 
for esophageal achalasia regardless of age. Journal of 
Gastrointestinal Surgery, 18, 106-112.



GASTROENTEROLOJI VE GERIATRI

390

42. Grübel, C., Borovicka, J., Schwizer, W., et al. (2008). Dif-
fuse esophageal spasm. Official journal of the American 
College of Gastroenterology| ACG, 103(2), 450-457.

43. Pandolfino, J. E., Ghosh, S. K., Rice, J., et al. (2008). 
Classifying esophageal motility by pressure topography 
characteristics: a study of 400 patients and 75 controls. 
Official journal of the American College of Gastroente-
rology| ACG, 103(1), 27-37.

44. Yamato, S., Spechler, S. J., & Goyal, R. K. (1992). Role 
of nitric oxide in esophageal peristalsis in the opossum. 
Gastroenterology, 103(1), 197-204.

45. Konturek, J. W., Gillessen, A., & Domschke, W. (1995). 
Diffuse esophageal spasm: a malfunction that involves 
nitric oxide?. Scandinavian journal of gastroenterology, 
30(11), 1041-1045.

46. Song, C. W., Lee, S. J., Jeen, Y. T., et al. (2001). Inconsis-
tent association of esophageal symptoms, psychometric 
abnormalities and dysmotility. The American journal of 
gastroenterology, 96(8), 2312-2316.

47. Khatami, S. S., Khandwala, F., Shay, S. S., et al. (2005). 
Does diffuse esophageal spasm progress to achalasia? A 
prospective cohort study. Digestive diseases and scien-
ces, 50, 1605-1610.

48. Spencer, H. L., Smith, L., & Riley, S. A. (2006). A ques-
tionnaire study to assess long-term outcome in patients 
with abnormal esophageal manometry. Dysphagia, 21, 
149-155.

49. Spechler, S. J., & Castell, D. O. (2001). Classification of 
oesophageal motility abnormalities. Gut, 49(1), 145-
151.

50. Dent, J., El-Serag, H. B., Wallander, M., et al. (2005). 
Epidemiology of gastro-oesophageal reflux disease: a 
systematic review. Gut, 54(5), 710-717.

51. Crozier, R. E., Glick, M. E., Gibb, S. P., et al. (1991). 
Acid-Provoked Esophageal Spasm as a Cause of Non-
cardiac Chest Pain. American Journal of Gastroentero-
logy (Springer Nature), 86(11).

52. Konrad-Dalhoff, I., Baunack, A. R., Rämsch, K. D., et al. 
(1991). Effect of the calcium antagonists nifedipine, nit-
rendipine, nimodipine and nisoldipine on oesophageal 
motility in man. European journal of clinical pharma-
cology, 41, 313-316.

53. Swamy, N. (1977). Esophageal spasm: clinical and ma-
nometric response to nitroglycerine and long acting 
nitrites. Gastroenterology, 72(1), 23-27.

54. Eherer, A. J., Schwetz, I., Hammer, H. F., et al. (2002). 
Effect of sildenafil on oesophageal motor function in 
healthy subjects and patients with oesophageal motor 
disorders. Gut, 50(6), 758-764.

55. Miller, L. S., Pullela, S. V., Parkman, H. P., et al. (2002). 
Treatment of chest pain in patients with noncardiac, 
nonreflux, nonachalasia spastic esophageal motor di-
sorders using botulinum toxin injection into the gastro-
esophageal junction. The American journal of gastroen-
terology, 97(7), 1640-1646.

56. Storr, M., Allescher, H. D., Rösch, T., et al. (2001). Tre-
atment of symptomatic diffuse esophageal spasm by 
endoscopic injections of botulinum toxin: a prospective 
study with long-term follow-up. Gastrointestinal en-
doscopy, 54(6), 754-759.

57. Vanuytsel, T., Bisschops, R., Mimidis, K., et al. (2008). 
84 A Sham-Controlled Study of Injection of Botulinum 
Toxin in Diffuse Esophageal Spasm. Gastroenterology, 
134(4), A-14

58. Managing diffuse oesophageal spasm. (2011). Drug and 
therapeutics bulletin, 49(5), 54–ii.

59. Schmulson, M. J., & Valdovinos, M. A. (2004). Current 
and future treatment of chest pain of presumed esopha-
geal origin. Gastroenterology Clinics, 33(1), 93-105.

60. Zijdenbos, I. L., & de Wit, N. J. van, d. H., Rubin, G., 
& Quartero, AO 2009. Psychological treatments for the 
management of irritable bowel syndrome. Cochrane 
Database of Systematic Reviews, 1, 1-69.

61. Irving, J. D., Owen, W. J., Linsell, J., et al. (1992). Mana-
gement of diffuse esophageal spasm with balloon dila-
tation. Gastrointestinal radiology, 17, 189-192.

62. Nair, L. A., Reynolds, J. C., Parkman, H. P., et al. (1993). 
Complications during pneumatic dilation for achalasia 
or diffuse esophageal spasm: analysis of risk factors, ear-
ly clinical characteristics, and outcome. Digestive disea-
ses and sciences, 38, 1893-1904.

63. Storr M. (2005). Balloon dilation in patients with diffuse 
esophageal spasm. Gastrointestinal endoscopy, 61(3), 501.

64. Leconte, M., Douard, R., Gaudric, M., et al. (2007). 
Functional results after extended myotomy for diffuse 
oesophageal spasm. Journal of British Surgery, 94(9), 
1113-1118.

65. Herbella, F. A., Tineli, A. C., Wilson, J. L., et al. (2008). 
Surgical treatment of primary esophageal motility di-
sorders. Journal of Gastrointestinal Surgery, 12, 604-
608.

66. Jandee, S., Geeraerts, A., Geysen, H., Rommel, N., Tack, 
J., & Vanuytsel, T. (2021). Management of ineffective 
esophageal hypomotility. Frontiers in Pharmacology, 
12, 638915.

67. Wang, V. S., Feldman, N., Maurer, R., & Burakoff, R. 
(2009). Esophageal motility in nonacid reflux compa-
red with acid reflux. Digestive diseases and sciences, 54, 
1926-1932.

68. Shetler, K. P., Bikhtii, S., & Triadafilopoulos, G. (2017). 
Ineffective esophageal motility: clinical, manometric, 
and outcome characteristics in patients with and wit-
hout abnormal esophageal acid exposure. Diseases of 
the Esophagus, 30(6).

69. Ravi, K., Friesen, L., Issaka, R., Kahrilas, P. J., & Pandol-
fino, J. E. (2015). Long-term outcomes of patients with 
normal or minor motor function abnormalities detec-
ted by high-resolution esophageal manometry. Clinical 
Gastroenterology and Hepatology, 13(8), 1416-1423.

70. Gomez‐Pinilla, P. J., Gibbons, S. J., Sarr, M. G., Kendri-
ck, M. L., Robert Shen, K., Cima, R. R.,... & Farrugia, G. 
(2011). Changes in interstitial cells of cajal with age in 
the human stomach and colon. Neurogastroenterology 
& Motility, 23(1), 36-44.

71. Parker, B. A., & Chapman, I. M. (2004). Food intake and 
ageing—the role of the gut. Mechanisms of ageing and 
development, 125(12), 859-866.

72. Camilleri, M., Bharucha, A. E., & Farrugia, G. (2011). 
Epidemiology, mechanisms, and management of diabe-



Geriatri ve Üst Gastrointestinal Sistem Motilitesi

391

tic gastroparesis. Clinical Gastroenterology and Hepa-
tology, 9(1), 5-12.

73. Jung, H. K., Locke III, G. R., Schleck, C. D., Zinsmeister, 
A. R., Szarka, L. A., Mullan, B., & Talley, N. J. (2009). 
The incidence, prevalence, and outcomes of patients 
with gastroparesis in Olmsted County, Minnesota, from 
1996 to 2006. Gastroenterology, 136(4), 1225-1233.

74. Sanaka, M., Yamamoto, T., & Kuyama, Y. (2010). Effects 
of proton pump inhibitors on gastric emptying: a syste-
matic review. Digestive diseases and sciences, 55, 2431-
2440.

75. Jeong, I. D., Camilleri, M., Shin, A., Iturrino, J., Bol-
dingh, A., Busciglio, I.,... & Zinsmeister, A. R. (2012). 
A randomised, placebo‐controlled trial comparing the 
effects of tapentadol and oxycodone on gastrointesti-
nal and colonic transit in healthy humans. Alimentary 
pharmacology & therapeutics, 35(9), 1088-1096.

76. Camilleri, M., Parkman, H. P., Shafi, M. A., Abell, T. L., 
& Gerson, L. (2013). Clinical guideline: management of 
gastroparesis. The American journal of gastroentero-
logy, 108(1), 18.

77. Phillips, L. K., Deane, A. M., Jones, K. L., Rayner, C. 
K., & Horowitz, M. (2015). Gastric emptying and gly-
caemia in health and diabetes mellitus. Nature Reviews 
Endocrinology, 11(2), 112-128.

78. Drucker, D. J. (2018). Mechanisms of action and thera-
peutic application of glucagon-like peptide-1. Cell me-
tabolism, 27(4), 740-756.

79. Pathikonda, M., Sachdeva, P., Malhotra, N., Fisher, R. S., 
Maurer, A. H., & Parkman, H. P. (2012). Gastric empt-
ying scintigraphy: is four hours necessary?. Journal of 
clinical gastroenterology, 46(3), 209-215.

80. Pasricha, P. J., & Parkman, H. P. (2015). Gastroparesis: 
definitions and diagnosis. Gastroenterology Clinics, 
44(1), 1-7.

81. Abell, T. L., Camilleri, M., Donohoe, K., Hasler, W. L., 
Lin, H. C., Maurer, A. H.,... & Ziessman, H. A. (2008). 
Consensus recommendations for gastric emptying scin-
tigraphy: a joint report of the American Neurogastro-
enterology and Motility Society and the Society of Nuc-
lear Medicine. Journal of nuclear medicine technology, 
36(1), 44-54.

82. Guo, J. P., Maurer, A. H., Fisher, R. S., & Parkman, H. P. 
(2001). Extending gastric emptying scintigraphy from 
two to four hours detects more patients with gastropa-
resis. Digestive diseases and sciences, 46, 24-29.

83. Cassilly, D., Kantor, S., Knight, L. C., Maurer, A. H., 
Fisher, R. S., Semler, J., & Parkman, H. P. (2008). Gast-
ric emptying of a non‐digestible solid: assessment with 
simultaneous SmartPill pH and pressure capsule, ant-
roduodenal manometry, gastric emptying scintigraphy. 
Neurogastroenterology & Motility, 20(4), 311-319.

84. Kuo, B., McCALLUM, R. W., Koch, K. L., Sitrin, M. D., 
Wo, J. M., Chey, W. D.,... & Parkman, H. P. (2008). Com-
parison of gastric emptying of a nondigestible capsule 
to a radio‐labelled meal in healthy and gastroparetic 
subjects. Alimentary pharmacology & therapeutics, 
27(2), 186-196.

85. Shaffer, D., Pamer, C., Mackey, A. C., & Butterfield, M. 
(2004). Tardive dyskinesia risks and metoclopramide 
use before and after US market withdrawal of cisapri-
de. Journal of the American Pharmacists Association, 
44(6), 661-665.

86. James, A. N., Ryan, J. P., Crowell, M. D., & Parkman, H. 
P. (2004). Regional gastric contractility alterations in a 
diabetic gastroparesis mouse model: effects of choliner-
gic and serotoninergic stimulation. American Journal 
of Physiology-Gastrointestinal and Liver Physiology, 
287(3), G612-G619.

87. Gudsoorkar, V., & Quigley, E. M. (2020). Choosing a 
prokinetic for your patient beyond metoclopramide. 
Official journal of the American College of Gastroente-
rology| ACG, 115(1), 5-8.

88. Ehrenpreis, E. D., Deepak, P., Sifuentes, H., Devi, R., 
Du, H., & Leikin, J. B. (2013). The metoclopramide bla-
ck box warning for tardive dyskinesia: effect on clinical 
practice, adverse event reporting, and prescription drug 
lawsuits. Official journal of the American College of 
Gastroenterology| ACG, 108(6), 866-872.

89. Rowland, L. P., Bede, P., Elamin, M., & Hardiman, O. 
(2016). Medical mimics of neurodegenerative diseases. 
Neurodegenerative Disorders: A Clinical Guide, 199-
212.

90. Drolet, B., Rousseau, G., Daleau, P., Cardinal, R., & Tur-
geon, J. (2000). Domperidone should not be conside-
red a no-risk alternative to cisapride in the treatment of 
gastrointestinal motility disorders. Circulation, 102(16), 
1883-1885.

91. Camilleri, M. (2001). Tegaserod, review article. Aliment 
Pharmacol Ther, 15, 277-89.

92. Carbone, F., Van den Houte, K., Clevers, E., Andrews, 
C. N., Papathanasopoulos, A., Holvoet, L.,... & Tack, 
J. (2019). Prucalopride in gastroparesis: a randomized 
placebo-controlled crossover study. Official journal 
of the American College of Gastroenterology| ACG, 
114(8), 1265-1274.

93. Richards, R. D., Davenport, K., & McCallum, R. W. 
(1993). The treatment of idiopathic and diabetic gastro-
paresis with acute intravenous and chronic oral eryth-
romycin. American Journal of Gastroenterology (Sprin-
ger Nature), 88(2).

94. Abell, T., McCallum, R., Hocking, M., Koch, K., Abra-
hamsson, H., LeBlanc, I.,... & Starkebaum, W. (2003). 
Gastric electrical stimulation for medically refractory 
gastroparesis. Gastroenterology, 125(2), 421-428.


