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Abstract: Giving drugs to children has their own difficulties due to several conditions that make children unwilling to take medicine. 

Although oral administration of the drug is the most convenient route of choice, there are some conditions that require other drug 

delivery. The rectal route of drug administration is often used in children for several conditions, such as fever and seizures. In addition, 

rectal drug administration can be an alternative route of drug administration when the child’s condition makes it impossible to get the 

drug orally or intravenously. The rectal environment is relatively stable and constant that gave benefit to drug absorption. There are 

some conditions that will be more favorable with rectal administration, but there are some conditions that do not allow rectal 

administration of the drug. In short, rectal administration route of drugs may be the right choice depending on the type of drug and the 

patient’s clinical condition. 
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1. Introduction 
 

The most convenient route for drug administration is the 

oral route. However, there are several conditions that cause 

difficulty in administering drugs via oral access. This can be 

due to several things that are not possible, either due to 

clinical reasons or pharmacology of the drugs[1]. 

Administration of drugs through the rectum can be 

considered as an access option, especially in children. Rectal 

routes administration of drugs can be used for both local and 

systemic drugs[2]. 

 

2. Physiological and Pharmacological 
 

Rectum is the final part of the colon, start from the sigmoid 

colon to the anal canal.  Rectum has a function as a transport 

system or temporary storage site in the defecation process. 

Rectum involved minimally in water absorption and 

electrolyte[3]. This is related to fewer villi and micro villi in 

the rectum so that the absorbing surface area of the rectum is 

smaller[4].The main anatomy difference of the rectum 

between adults and children is its size, where the length of 

the rectum in adults is 15-20 cm with a surface area of 200-

400cm
2
, whereas in children it is smaller depending on the 

child’s age. In children aged 1 month, the length of the 

rectum is about 3cm with a surface area of 18 cm
2
. Children 

aged 10 years have a rectum with a length of 12 cm and a 

surface area of 230 cm
2
. The rectum will start functioning 

after the baby first feed orally[5].The environment in the 

rectum is relatively constant and static in comparison to 

other parts of the gastrointestinal tract.[5] 

 

There are several factors that influence the rectal route drugs 

absorption which are drugs form, drug concentration, length 

of the rectal catheter, presence of feces in the rectum, pH of 

the rectum, retention of drugs in the rectum, and differences 

in blood flow based on the rectosigmoid region[1]. 

 

Rectal region drain by rectal veins or hemorrhoidal veins 

and lymphatic vessels[6].Veins in the distal rectum consist 

of superior hemorrhoid veins that flowing to the inferior 

mesenteric. There is also a portal system in the middle and 

inferior hemorrhoid veins which enters systemic venous 

circulation through the internal iliac veins. This anatomy 

affects the rate of drug absorption when it is absorbed in the 

distal rectum because it does not need to be metabolized in 

the liver first before reach systemic circulation. Meanwhile, 

if drug absorption occurs in the proximal rectum, the drug 

will be absorbed through the superior rectal vein and will 

pass through the portal vein, so that the drug will be 

metabolized first in the liver. Therefore, the location where 

the drug is absorbed in the rectum is very important, 

especially for drugs that have a high hepatic extraction 

ratio[1],[4].This rectal route can be useful for drugs that 

undergo high hepatic first-pass metabolism, drugs that 

absorb in limited amount in the upper gastrointestinal tract, 

or unstable in the gastrointestinal tract. Besides, drugs that 

can cause stomach irritation may be considered[2]. 

 

Apart from the veins, there is also a lymphatic system that 

drains the rectum. Although its function is not completely 

known with certainty in drug absorption, several studies 

state that this lymphatic system contributes to the absorption 

of highly lipophilic drugs[5],[6].Based on this, 

administering drugs in the distal rectum area will help the 

absorption of the drugs, although there are things that need 

to be considered if the drug administration is too distal 

because it’s expulsion will be occur easily so that it will 

reduce the absorption level of the drug and cause difficulty 

in estimating the amount of drugs that needs to be given 

back to achieve the desired effect [1]. 

 

The environment in the rectum is relatively stable and 

constant compare to the other parts of the gastrointestinal 

tract[5]. There are around 1-3 ml fluid in the rectum and 

have a neutral pH of 7-8, with a minimal buffering 

capacity[6]. Rectum pH in children still needs further 

investigation, but based on the research the mean rectal pH 

was reported 9,6 with a range in rectal pH 7,2-12,1. The 

mean rectal pH of well neonates is 6.47 which significantly 

lower than older infants (>28 days)[2].Rectal pH determines 

drug absorption by its effect on drug ionization. The higher 
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the lipid solubility of the drug in the non-ionic form, the 

more it passes through the biological membrane. Drugs with 

pKa close to the physiological range are well absorbed 

through the rectal mucosa of the child [1]. 

 

3. Advantages 
 

Rectal route drug administration can be used in various 

conditions, such as for pain, fever, nausea and vomiting, 

migraines, allergies, and sedation. Rectal route drugs tend to 

have cheaper production costs so it can help people in rural 

area and developing countries. Moreover, no special 

technique is needed to administer the drugs so it can be done 

by any people, even though they are not well-trained [2].It is 

also less invasive and less painful compared to the 

intravenous route administration. Rectal drugs can be the 

drug of choice for children when they can’t take any oral 

drug , due to nausea, vomiting, or pre- or post-operation. 

Rectal drug administration is very helpful in an emergency 

condition for children, such as when they have seizures or 

are unconscious [5]. 

 

Sometimes, oral drugs can deliver an unpleasant taste for the 

children that makes it hard to take. Besides that, orally drug 

administration can cause gastric irritation and the drug can 

go through high first pass drug elimination processes in 

intestine and/or liver. Furthermore, there are factors that 

influence the environment in gastrointestinal tract that can 

also affect the stability, solubility, and permeability of 

drugs, such as gastric pH, gastrointestinal transit time, 

gastrointestinal mucus, and metabolism through enzymatic 

or microbial degradation[2,7]. Therefore, the rectal route for 

drug delivery can be an alternative choice for drugs with 

poor stability, solubility, or permeability following oral 

administration[2].The latest researches reported trial for 

vaccination through rectal route, for example are 

tuberculosis vaccine and herpes vaccination that showed 

good results. But, there is still no further evidence-based on 

how if the vaccine administered to humans [8]. 

 

4. Disadvantages 
 

There are several considerations in administering drugs 

through rectal access, one of which is cultural issues and/or 

potential for discomfort or leakage[2]. When compared to 

oral drugs administration, rectal drugs administration is 

more uncomfortable due to pain, especially when the child is 

fighting back during the process. In addition, not all drugs 

are available in rectal dosage form and there are still few 

clinical conditions that can be treated with rectal drugs[2]. In 

some children, rectal mucosal irritation may occur. Use of 

the drug rectally in premature infants must be very careful 

because it can cause torn of the rectal lining which can lead 

to infection. Based on that reason, then rectal route drugs 

should not be given to immunosuppressed patients because 

it can cause abscesses with only minimal trauma [1]. In 

addition, the right position to obtain maximum drug 

absorption cannot be ascertained if it is given by poorly 

trained health personnel. We also cannot confirm that there 

is no stool in the rectal at the time of administration, as the 

presence of feces can make the drug easier to expulsion [5]. 

 

5. Common drugs administered rectally in 

children 
 

1) Diazepam 

Intravenous diazepam is a drug of choice in the treatment 

for acute seizures in both children and adults. The 

difficulties to find vein access in a convulsive patient is 

one of the most faced obstacles that can delay the drug 

administration. Oral administration of diazepam is also 

impossible to be given when a patient, especially 

children, is convulsive. In this condition, the rectal route 

drug administration can be very useful and the best 

choice to treat acute seizure. 

 

Rectal diazepam was effective to treat 80% of cases of 

seizure. In one prospective study in children, rectal 

diazepam was shown to be effective in up to 96% of 

seizures when given within 15 minutes of onset. After 15 

minutes of onset, the effectiveness reduces to 

57%[1],[9]. Peak serum levels will be reached within 5-

45 minutes with a bioavailability of 80-100%, 

comparable to intravenous diazepam administration. 

Diazepam levels in the blood will vary [10]. Rectal 

administration of diazepam solution leads to rapid 

absorption with peak plasma levels within 10 

minutes[11]. 

 

The best distance for drug administration so as to have 

the best absorption rate is at a distance of 4-6 cm from 

the anus to prevent metabolism in the liver before 

reaching the systemic circulation[1]. The dosage of rectal 

diazepam for children with a seizure is 5 mg for children 

with body weight below 12 kg and 10 mg for children 

with bodyweight more than 12 kg[12]. Rectal diazepam 

has almost the same side effects as intravenous 

diazepam[13]. 

 

2) Paracetamol 

Paracetamol is a drug that is very often used in the 

management of fever and pain. In some patients, 

especially children, many healthcare providersgive 

paracetamol rectally if the fever does not tend to reduce 

after oral paracetamol administration. Some research 

concluded that there is no significant effect between oral 

and rectal administration of paracetamol 

[2],[13],[14],[15],[16] 

 

The low effectiveness of rectal paracetamol is because 

paracetamol can be absorbed quickly in the intestine that 

makes oral administration is a very good choice of drug 

route administration, both in syrup or tablet preparation, and 

can provide a good outcome. Other than that, rectal 

paracetamol tends to be absorbed more slowly or not 

completely absorb, resulting in significant variations in peak 

levels for each patient and not achieving the serum 

therapeutic levels required (10-20mg/dl) for antipyretic or 

analgesic effects[1]. 

 

6. Conclusion 
 

Rectal drug administration is a very useful alternative of 

drug administration route whenever oral drug administration 
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can not be given due to certain conditions. A good selection 

of drugs is also important. It is necessary to consider what 

kind of drug is better given rectally which can provide better 

benefits to the patient. 

 

References 
 

[1] Tambunan T. Penggunaan Obat Per-Rektal pada Anak. 

In: Kumpulan Tips Pediatri. IDAI; 2019. p. 48–51.  

[2] Hua S. Physiological and pharmaceutical 

considerations for rectal drug formulations. Front 

Pharmacol. 2019;10(October):1–16.  

[3] Leppik IE, Patel SI. Intramuscular and rectal therapies 

of acute seizures [Internet]. Vol. 49, Epilepsy and 

Behavior. Academic Press Inc.; 2015 [cited 2020 Oct 

24]. p. 307–12. Available from: 

https://pubmed.ncbi.nlm.nih.gov/26071998/ 

[4] Baviskar P, Bedse A, Sadique S KVjS. Drug Delivery 

on Rectal Absorption: Suppositories. Int J Pharm Sci 

Revoew Res. 2013;21:70–6.  

[5] Jannin V, Lemagnen G, Gueroult P, Larrouture D, 

Tuleu C. Rectal route in the 21st Century to treat 

children. Adv Drug Deliv Rev [Internet]. 2014;73:34–

49. Available from: 

http://dx.doi.org/10.1016/j.addr.2014.05.012 

[6] Purohit TJ, Hanning SM, Wu Z. Advances in rectal 

drug delivery systems [Internet]. Vol. 23, 

Pharmaceutical Development and Technology. Taylor 

and Francis Ltd; 2018. p. 942–52. Available from: 

https://pubmed.ncbi.nlm.nih.gov/29888992/ 

[7] Homayun B, Lin X, Choi HJ. Challenges and recent 

progress in oral drug delivery systems for 

biopharmaceuticals [Internet]. Vol. 11, Pharmaceutics. 

MDPI AG; 2019. Available from: 

/pmc/articles/PMC6471246/?report=abstract 

[8] Abolhassani M, Lagranderie M, Chavarot P, Balazuc 

AM, Marchal G. Mycobacterium bovis BCG induces 

similar immune responses and protection by rectal and 

parenteral immunization routes. Infect Immun 

[Internet]. 2000;68(10):5657–62. Available from: 

/pmc/articles/PMC101519/?report=abstract 

[9] Knudsen FU. Rectal administration of diazepam in 

solution in the acute treatment of convulsions in 

infants and children. Anticonvulsant effect and side 

effects. Arch Dis Child [Internet]. 1979;54(11):855–7. 

Available from: 

https://pubmed.ncbi.nlm.nih.gov/526027/ 

[10] Otieno GO, Muchohi SN. Pharmacokinetics and 

anticonvulsant effects of diazepam in children with 

severe falciparum malaria and convulsions. Br J Clin 

Pharmacol [Internet]. 2002;53(1):49–57. Available 

from: https://pubmed.ncbi.nlm.nih.gov/11849195/ 

[11] Dhillon S, Ngwane E, Richens A. Rectal absorption of 

diazepam in epileptic children. Arch Dis Child 

[Internet]. 1982;57(4):264–7. Available from: 

/pmc/articles/PMC1627639/?report=abstract 

[12] IDAI. Rekomendasi Penatalaksanaan Kejang Demam. 

Unit Kerja Koord Neurol Ikat Dr Anak Indones. 

2016;1–14.  

[13] Chiang LM, Wang HS, Shen HH, Deng ST, Tseng 

CH, Chen YI, et al. Rectal diazepam solution is as 

good as rectal administration of intravenous diazepam 

in the first-aid cessation of seizures in children with 

intractable epilepsy. Pediatr Neonatol. 2011 Feb 

1;52(1):30–3.  

[14] Nabulsi M, Tamim H, Sabra R, Mahfoud Z, Malaeb S, 

Fakih H, et al. Equal antipyretic effectiveness of oral 

and rectal acetaminophen: A randomized controlled 

trial [ISRCTNI 1886401]. BMC Pediatr. 2005 Sep 6;5.  

[15] Goldstein LH, Berlin M, Berkovitch M, Kozer E. 

Effectiveness of oral vs rectal acetaminophen: A meta-

analysis. Arch Pediatr Adolesc Med [Internet]. 2008 

Nov 3;162(11):1042–6. Available from: 

https://jamanetwork.com/journals/jamapediatrics/fullar

ticle/379547 

[16] Karbasi SA, Modares-Mosadegh M, Golestan M. 

Comparison of antipyretic effectiveness of equal doses 

of rectal and oral acetaminophen in children. J Pediatr 

(Rio J). 2010;86(3):228–32.  

[17] Bastola RC, Shrestha SK, Bastola BS, Shrestha D, 

Sharma YR. Comparison of oral versus normal and 

high-dose rectal paracetamol in the treatment of fever 

in children. J Nepal Paediatr Soc. 2018;37(3):220–5.  

 

Author Profile 
 

Grace Lydia Budiputri received the doctor 

degrees in PelitaHarapaanUniveristy in Tangerang, 

Indonesia in 2017. She continued her dual degree 

postgraduate education in the field of master of 

management and hospital administration management 

in 2019 in PelitaHarapan University. She is one of the volunteer in 

COVID-19 referral hospital in Jakarta as general practitioner. 

Paper ID: SR201026075752 DOI: 10.21275/SR201026075752 1650 




