
Volume 07, August 2019

Original Articles

Case-Control Study, 2017-2018:
Socio-Demographic and Clinical Predictors Of  Admissions Of  
Post-Partum Patients In The Critical Care Unit, Kenyatta National 
Hospital 
Kimani R, T. Chokwe, O. Ogutu, P. Olang, Kihara A.B, Pulei A

Case Report and Review Of  Literature:
Epidural Saline For Severe Postdural Puncture Headache In Nakuru 
County Refferal Hospital, Kenya 
Carolyne Njoki Muiru, Ochieng David Okello, Patrick Olang Ragot,

Effect Of  Peri-Operative Intravenous Fluids On Recovery Of  Intestinal 
Function After Caeserean Delivery Under Spinal Anaesthesia At 
Kenyatta National Hospital
Vincent M. Mtongwe, P.O.R Olang’, T.M. Chokwe, V.M Gacii

A Case Report and Review Of  Literature.
Cyanide Poisoning Following Ingestion Of  Apple Seeds
Misiani K M, Nyaga D M, Ngugi RM, Chikophe I

The

 ISSN 2520-9906





3Volume 07, August 2019

The Kenya Journal of Anaesthesiology & Critical Care Medicine

The patient experience in perioperative medicine 

is becoming a highly desired indicator in clinical 

practice: this is both a subjective patient assessment 

of met expectations as well as the clinician’s objective 

evaluation of the desired outcome of each intervention 

in a timely, safe and economical manner with return of 

the patient to a productive life.

Obstetric anaesthetic practice, the most common 

intervention in our setting, has its success defined by 

the wellbeing of both mother and child with timely 

return of both to a productive role in their domicile. 

In this issue, we evaluate reasons for unplanned 

admissions to the obstetric critical care unit at the 

main teaching and referral institution with an intention 

of early identification and interventions to minimize 

these as well as plan appropriately for critical care 

facilities and support.

Regional anaesthesia in obstetrics-as epidural for 

analgesia and subarachnoid for caesarean section- 

is the preferred mode of management for surgical 

intervention: these methods have been extensively 

studied and are fairly safe in practice but may on 

occasion result in complications that would certainly 

impact negatively on the patient experience. We 

highlight the management of persistent  postdural 

puncture headache where use of the epidural blood 

patch is contraindicated and routine analgesics have 

not been successful.

Judicious perioperative fluid management in patients 

is a factor that may contribute to early enhanced 

recovery from anaesthetic and surgical intervention: 

the dangers of both hypervolemia and hypovolemia 

related to incorrect fluid therapy have been well 

studied and documented. This current issue carries 

findings and recommendations from a prospective 

study on the effects of intravenous fluid regimes 

on intestinal function after caesarean section under 

subarachnoid anaesthesia.

Lastly, we highlight the inherent danger found in 

consumption of a readily available fruit and its extracts 

with successful management of subsequent toxicity: 

cyanide poisoning from apple seeds. 
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Abstract

Background

World Health Organization (WHO) describes severe maternal morbidity as near death (near miss) but survived complications 

which occurred during pregnancy, childbirth or within 42 days of termination of pregnancy. Pregnancy is a physiological process 

but can complicate in the continuum of care resulting in severe maternal morbidity or mortality which can be tragic for herself, the 

newborn, family and community. Immediate transfer into critical care units without delay can be lifesaving. 

Objective

To determine the socio-demographic and clinical predictors 

leading to admissions of critically ill obstetric patients after 

delivery from 24 weeks gestation to 6 weeks post-partum into 

the CCU.

Methods

This was a prospective case-control study among obstetric 

patients from 24 weeks gestation to 6 weeks post-partum 

admitted in the Critical Care Unit (CCU) after delivery. Cases 

were recruited in the CCU and the controls were obstetric 

patients after delivery admitted in the labour ward. Controls 

were unmatched with the cases and were chosen after the 

indexed case. The presence of risk factors is rare in the general 

population of obstetric patients in the labour ward. Data was 

extracted from the patient files and additional information 

obtained from the patients. Statistical analysis was done in 

SPSS version 21.0 and the risk factors associated with CCU 

admission determined using odds ratio with p values at 5% 

level of significance. We used logistic regression to analyze the 

predictors of CCU admission. 

Results

The study showed that an increase in pre-pregnancy Body 

Mass Index was a contributing risk factor for admission into 

the CCU. An increase in gestational age was protective, hence 

reducing the chance of being admitted into the CCU. The two 

commonest indications for admission were eclampsia and 

obstetric hemorrhage.

Introduction

Near miss cases in the post-partum period lead to admission 

into the Critical Care Unit (CCU) of mothers with severe 

morbidity. Every day, globally approximately 830 women die 

from preventable causes related to pregnancy and childbirth(1). 

Maternal mortality is higher amongst vulnerable groups that 

include being in LMIC, adolescents and rural populace(2).   

Maternal near misses and mortality are an indicator of quality 

of obstetric care(3). 

Pregnancy, childbirth and puerperium are associated 

with maternal physiological and organ changes. Various 

complications such as postpartum hemorrhage, eclampsia, 

septic shock and unsafe abortion during pregnancy and after 

childbirth can lead to significant pathophysiological alterations 

which may require management as a critically ill patient. Other 

factors that could lead to delay in diagnosis and treatment 

include poor social determinants and health seeking behavior; 

delay in both access to health facilities and timely provision 

of care at health institutions (4). It is, therefore, necessary 

for both the patient and the care givers to understand these 

changes and anticipate admission into a CCU(5).

The aim of this study focused on the socio-demographic and 

clinical predictors leading to admissions of critically ill patients 

after delivery from 24 weeks gestation to 6 weeks post-partum 

into the CCU, KNH from October 2017- February 2018.

Methodology

Study Design

This study utilized un-matched case-control design to 

determine risk factors that predicted admission of obstetric 

patients post-delivery from 24 weeks gestation to 6 weeks 

post-partum in the CCU. The study was conducted from 

October 2017 to February 2018.

Study Site

This research was carried out at the Kenyatta National Hospital. 

KNH is the largest referral and teaching hospital in Kenya. 

The bed capacity in the hospital is approximately 1,800. The 

maternity unit has three antenatal and postnatal wards and 

a labor ward. Labour ward is manned 24 hours by consultant 

obstetricians and obstetric registrars (SHOs) providing 

comprehensive and emergency obstetric care. There is access 

to two maternity theatres that run 24 hours and are supported 

by auxiliary services such as blood transfusion unit, renal unit 

and laboratory services. The main Critical care unit (CCU) is a 

21 bed capacity facility. 
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Other auxiliary CCUs include: Acute Room, Cardiothoracic 

CCU, Neurointensive CCU, NICU, PICU, renal ICU, laboratory 

and Medical Ward CCU. These units are mainly manned 

by consultant Anesthesiologists and Anesthesia registrars 

(SHOs) with the help of other physicians. Management of 

critical patients requires a multidisciplinary team approach to 

care.  Index patient evaluation is done with the maternal early 

obstetric warning signs and the WHO near miss criteria (Box 1).

Box 1: WHO Definition Of Near Miss

World Health Organization (WHO) describes severe maternal morbidity as near death (near miss) but survival from complications 

which occurred during pregnancy, childbirth or within 42 days of termination of pregnancy

WHO Critical Care Admission Criteria
Organ System Clinical Indications

General/ Obstetric Sepsis, severe pre-eclampsia, Eclampsia, HELLP syndrome, Amniotic fluid embolism,  PPH

Pulmonary Severe asthma, severe pneumonia, ARDS, respiratory failure, pulmonary oedema, pulmonary embolism

Cardiac
Valvular heart disease, rheumatic heart disease, CCF, severe hypertension, IHD, MI, peri-partum 
cardiomyopathy, dysrhythmias

Renal Acute pyelonephritis, renal failure

Endocrine Diabetic ketoacidosis, thyrotoxicosis, pancreatitis

Gastrointestinal Hepatic failure, HELLP Syndrome

Hematological Coagulation disorders, Anaemia

Surgical/Anaesthetic complications Anaesthetic complications during surgery for caesarian section, surgical complication on table

Study Population

Cases

All obstetric patients admitted to the Critical Care Unit after 
delivery from 24weeks gestation to 6 weeks post-partum.

Controls

Unmatched sampling of post-partum mothers who deliver 

normally in KNH on the same day without admission to CCU. 

Sample Size

Sample size was calculated using a Buderer et al formula(5)

for comparing 2 proportions. A sample size (n) of 20 women in 

the CCU(cases) and 40 in the maternity ward (controls)  with a  

ratio of 1:2 was used.

Data Collection

Sequential sampling of cases and controls was done in the 

CCU and maternity wards respectively after having met the 

inclusion criteria. Cases were recruited in the CCU and the 

controls were obstetric patients after delivery admitted in the 

postnatal ward. Controls were unmatched with the cases and 

were chosen after the indexed case. Data was extracted from 

the patient files and additional information obtained from the 

patients using a structured questionnaire. We obtained data on 

the socio-demographic factors such as age, parity, social class, 

booking status, level of education, smoking/drug use, alcohol 

intake history and also pre- pregnancy Body Mass Index (BMI) 

was evaluated (Box 2). Admission into the CCU admission of 

KNH adapted the WHO near miss criterion (Box 1).

Box 2

WHO BMI Classification

Underweight: <18.5

Normal weight: 18.5-24.9

Overweight: 25.0-29.9

Class 1 Obesity: 30.0-34.9

Class 11 Obesity: 35.0-39.9

Data Analysis

Data was entered and managed in pre-coded Microsoft Excel 

data entry sheet as data collection progressed. At the end of 

data entry and cleaning, data was exported to SPSS version 

21.0 software for statistical analysis. The study population 

was described using demographic and clinical characteristics 

by summarizing categorical data into percentages and 

continuous data into means or medians. Indications for CCU 

admissions were presented as proportions. CCU parameters 

were presented as means and percentages as appropriate. 

Cases and controls were compared using Chi square test of 

associations for categorical data, independent t test compared 

means. The risk factors for CCU were based on odds ratios. 

Multiple logistic regression analysis determined factors 

predicting CCU admission among obstetric patients. Statistical 

test was interpreted at 5% level of significance.

Ethics

The study was approved by the Kenyatta National Hospital/ 

University of Nairobi Ethical and Research Committee and KNH 

administration (Protocol Number -P276/05/2017). An informed 

consent was obtained from each eligible subject.
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Results

A total of seventy one patients were recruited to the study. 

Fifty subjects were selected into the control group and twenty 

one into the case group. 

Table 1; The mean ages in the two groups were (28.3+/-6.4 

versus 28.1+/- 6.4; p = 0.944) and mean parities (2.5+/-1.4 

versus 2.0+/-1.0; p = 0.204) which was similar for both groups 

and was not statistically significant. The mean gestation at 

delivery in the two groups were 35.7 versus 38.9; p= <0.001. 

This was statistically significant.

The level of education in the two groups was almost evenly 

distributed in the two groups (Cases: 50% lower, 50% upper; 

Controls: lower 42.9%, upper 57.1%). Multiparity was noted 

in the two groups. However, these were not statistically 

significant. It was also noted that amongst the cases there was 

less antenatal clinic attendance in comparison to the controls 

(SD 3.0 versus SD 4.3; p=0.004). In the case group, 4 patients 

had a history of alcohol consumption and none in the control 

group (p=0.006).

Table 1: Socio-demographic characteristics and clinical charateristics 

of postpartum cases and controls admitted at CCU, Kenyatta National 

Hospital (October 2017-Februaury 2018)

Variable Cases 

n (%)

Controls 

n (%)

p-value

Mean age years (SD) 28.2 (6.4) 28.1 (6.4) 0.944

Marital status

Married 19 (90.5) 46 (92.0) 0.833

Single 2 (9.5) 4 (8.0)

Education level 

None 0 1 (2.0) 0.782

Primary 10 (50.0) 20 (40.8)

Secondary 8 (40.0) 20 (40.8)

Tertiary 2 (10.0) 8 (16.3)         

Mean gestation at delivery (SD) 35.7(4.4) 38.9(1.3) <0.001

Mean ANC visits (SD) 3.0(1.0) 4.3(1.8) 0.004

Alcohol use

Yes 4 (19.0) 0

No 17 (81.0) 50 (100.0) 0.006

Mean parity (SD) 2.5 (1.4) 2.0 (1.0) 0.204

Mean BMI (SD) 33.7 (8.2) 27.8 (7.0) 0.003

*BMI: Body Mass Index

Analysis of the body mass index in the two groups was 

conducted. The mean Standard deviation in the cases and 

control was 33.7+/- 8.2 and 27.8+/- 7.0 respectively which 

were statistically significant. Further sub – analysis of the BMI 

shown in Figure 1 showed one subject in the control group was 

underweight (2%).  For normal weight category: cases 2 (9.5%) 

and controls 15 (30%). In the overweight category; cases 

5(23.8%) and controls 20 (40%). The majority of cases were in 

Class I and II of obesity showing Class I overweight category; 

cases: 8(38.1%) and controls: 9(18%) and Class II overweight; 

cases 6 (28.6%) and controls 5(10%) which was statistically 

significant with a p value of 0.003. 

The number of antenatal clinic visits was statistically 

significant with the mean being; cases: 3.0+/- 1.0 and controls: 

4.3+/-1.8 with a p value 0.004. The gestation by age was also 

statistically significant with averages of 35.7+/-4.4(cases) 

versus 38.8+/-1.3(controls); p value <0.001.
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Figure 1: Comparison of Body mass Index of cases and controls 

at Kenyatta National Hospital of patients admitted into the CCU 

(October 2017- February 2018)

In the overall analyses using logistic regression as shown in 

Table 2, various factors were analyzed; age in years, BMI, alcohol 

use, ANC attendance and Gestational age at delivery. The 

statistically significant factors were BMI and Gestational age at 

delivery. A BMI odds ratio of 1.13 (CI 1.01-1.26) with a p=0.036 

meaning that an increase of one unit of the BMI would have 

a 13% risk of admission into the CCU. An odds ratio of 0.4(CI 

0.2-0.7) for the gestational age at delivery with a p=0.005, 

was protective thus meaning there was a 60% reduced risk 

of admission into the CCU with increased gestational age at 

delivery. The other factors; age, alcohol use, ANC attendance, 

mode of delivery, associated illness during pregnancy, previous 

obstetric complications and alarming signs during ANC were 

found not to be statistically significant.

Table 2: Logistic regression of predictors associated with CCU 

admission of postpartum women at the Kenyatta National 

Hospital(October 2017-February 2018)

Variable OR (95% CI) P value

Age in years 1.0 (0.9-1.2) 0.884

BMI 1.13 (1.01-1.26) 0.036

Alcohol use - 0.999

ANC attendance - 0.999

Gestational age at delivery 0.4 (0.2-0.7) 0.005

*BMI: Body Mass Index

*ANC: Antenatal Clinic

Discussion
In this study, amongst the socio-demographic and clinical 

predictors, the main findings were BMI and higher gestational 

age. The Body Mass Index- OR 1.13 (95 CI 1.01-1.26;p=0.036) 

was found to be directly associated with admission into the 

CCU.A higher pre-partum BMI was shown to be associated with 

adverse obstetric outcome, therefore there was a 13% increase 

in CCU admission in those with high BMI. A gestational age of 

<36 weeks was a contributing factor to critical care admission. 
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The mean for the two groups was 35.7 and 38.9, OR: 0.4 (0.2-

0.7; P= 0.005). This means that an increase in gestational age 

is 60% protective.

In the study, the commonest indications for admission  into the 

CCU were eclampsia (38% ) and obstetric hemorrhage(14.3%) . 

It was thought that possibly eclampsia could have predisposed 

to pre-mature delivery and adverse outcomes of the mothers. 

The high Body Mass Index amongst the cases could have 

predisposed the patients to metabolic conditions like 

gestational diabetes which probably went undiagnosed leading 

to severe morbidity or pre-mature delivery. A lower gestation 

age posed a  higher risk of admission into the CCU possibly 

due to the presence of the  high risk obstetric complications 

or undiagnosed Non-Communicable Diseases (NCDs), which 

culminated in severe maternal morbidity.

KNH being the biggest referral facility in the country, most 

complicated cases were managed in the facility. The results 

of this study were comparable to a study by Abenhaim 

et al(6) which concluded that an increase in BMI leads to 

severity of the obstetric condition. The link between the high 

BMI and admission into the CCU could be attributed to the 

possibility of having missed out associated co-morbidities 

such as hypertension or diabetes during the pre-natal period. 

According to the Kenya Demographic Health Survey 2014, 

maternal mortality rate is at 362 deaths per 100,000 live births. 

Some of the direct causes of maternal morbidity / mortality 

were eclampsia and obstetric hemorrhage these findings were 

similar to this study. (7) 

 Firstly, this study used the STROBE Guidelines. Additionally 

gainful insights have been provided on the predictors of 

obstetric complications requiring admission into CCU.  

Limitation included the lack of follow up of the mothers who 

were admitted in the CCU. The maternal – infant outcome 

may have comprehensively given insight on the pregnancy 

outcomes, therefore future longitudinal studies should be 

conducted. 

There is need to have critical care units in-cooperated in the 

Obstetric Department and a strengthened high risk evaluation 

of mothers throughout pregnancy, childbirth and puerperium. 

Conclusion

This study therefore calls for routine screening of mothers 

due to high suspicion of Non-Communicable Diseases (NCDs); 

hypertension and diabetes especially in those with a high 

BMI and evaluation of lifestyle.  Increased Antenatal contact 

with provision of comprehensive care, high risk detection and 

management reduces the risk of near misses in mothers and  

CCU admission. There is need to provide health providers with 

knowledge and skills for diagnosis and management of high 

risk pregnancies.
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Abstract

Post Dural Puncture Headache (PDPH) has a high incidence of up to 50% and may be associated with serious complications such 

as subdural hematoma, seizures and sagittal sinus thrombosis. Although majority resolve spontaneously, it may cause severe 

discomfort for patients. 

Other serious causes of headache should be ruled out before diagnosing postdural puncture headache.

Bed rest, adequate fluids and non-opioid analgesics are the first choice treatment. Noninvasive therapies like theophylline, caffeine, 

sumatriptan and ACTH can be an alternative but evidence-based recommendation is lacking.

The epidural blood patch remains the mainstay of severe post dural puncture headache therapy. Epidural saline patch has been 

demonstrated successfully in patients with postdural puncture headache who have contraindications for Epidural blood patches. 

Epidural saline appears to be of limited value for established PDPH. The successful use of epidural saline, administered as bolus or 

infusion, continues to be reported occasionally under exceptional circumstances.

Introduction 

PDPH is a debilitating condition that is distressing to the 

patient as a well as the Anesthetist. It presents in patients 

who have had neuroaxial blockade and is very characteristic. 

The patient will present from the 3rd day with a severe frontal 

occipital headache, which is worse when they sit up from a 

lying down position. It may be accompanied by neck stiffness, 

photophobia and nausea. 

Case Presentation

We present Patient M.W.K. an antenatal mother with a history 

of one previous scar, who underwent an elective caesarian 

section uneventfully at a private hospital in Nakuru County. 

Spinal Anesthesia was done with a gauge 25 Spinal Needle 

and 10mg of Heavy Bupivacaine was administered. Only one 

attempt was made.

Surgery ended uneventfully. The patient was discharged on 

day 3 without any complaints.

Four days later, the patient was admitted to our hospital 

with complains of severe headache accompanied with neck 

stiffness, not relived by analgesics or fluid intake.

Investigations done included Full Blood Count, Head CT-

Scan and the C-reactive protein (CRP) which was 39.40mg/l 

(normal upper limit is 10mg/l). The full hemogram and CT scan 

were normal.

With the patient in sitting position, at the level of L3-L4 

space, the epidural space was identified through the Loss 

of Air resistance technique. However, free flowing CSF was 

found. While still seated, the needle was relocated to L2-L3 

space. The epidural space was identified through the Loss of 

Saline resistance technique. Free flowing CSF was again found 

flowing. This confirmed there was too much CSF flow in the 

epidural space. With the patient now in lateral position, the last 

attempt was made at the L2-L3 space and Saline resistance 

technique used. Free flowing CSF was still present.

Epidural blood patch could NOT be done because:

a. Too much CSF flow, so it was not clear if we were are in the 

Subarachnoid or epidural space.

b. Too much flow “may” have washed out the clot hence need 

for another patch.
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What did we do? In consultation with a senior colleague, a 

decision was made to use Normal Saline 0.9% into the epidural 

space. We were to inject up to 30mls of normal saline or until 

the patient felt a sensation of severe back or head pressure.  

After injecting 15mls, the patient reported an intense pressure 

headache at the occiput radiating to the lumber region. 

Injection of saline was stopped at this moment, and patient 

was placed in supine position for 15 minutes. An attempt to sit 

up the patient was made. The patient reported no Post Dural 

puncture headache on assuming the sitting position.

Patient was discharged the following day on Betapyn 2 tablets 

twice a day for 2 days. She was booked for a review in one 

week’s time. The patient reported no headache after one week.

Introduction

Neuroaxial regional blockade is a commonly used anesthesia 

technique for emergency caesarian section, due to associated 

reduced post-operative pain, reduced blood loss, advantage of 

an awake mother and increased safety and comfort for mother 

and fetus. Single dose subarachnoid block is preferred due 

to the ease of administration. It also provides rapid onset of 

surgical anesthesia with failure rates as low as 1%.1, 2 

Using pencil-point spinal needles as opposed to cutting bevel 

needles has been shown to be beneficial for preventing PDPH 

in patients undergoing Cesarean section without increasing 

any potential adverse effects.3 

The incidence of PDPH is estimated to be between 30-50% 

following diagnostic or therapeutic lumbar puncture, 0-5% 

following spinal anesthesia and up to 81% following accidental 

dural puncture during epidural insertion in the pregnant 

woman. PDPH may be associated with serious complications 

such as subdural hematoma, seizures and sagittal sinus 

thrombosis. Although majority resolve spontaneously, it may 

cause severe discomfort for patients.4

There are other serious causes of headache that should be 

ruled out before diagnosing postdural puncture headache. 

These include hypoglycemia, meningitis, encephalitis, 

dehydration, caffeine withdrawal, vascular migraine, cerebral 

vein thrombosis, cerebral infarction, subdural hematoma, 

subarachnoid/subdural hematoma, pre-eclampsia, tension 

headache, benign intracranial hypertension, pneumocephalus, 

lactation headache and space occupying lesions.4-5 

A non-contrast head computer tomography (CT scan) was 

requested for our patient on admission to rule out majority of 

the other causes of headache. 

Bed rest, adequate fluids and non-opioid analgesics are 

the first choice treatment6. Noninvasive therapies like 

theophylline, caffeine, sumatriptan and ACTH can be an 

alternative. However, an evidence-based recommendation is 

lacking7. Conservative measures including bedrest, caffeine, 

rehydration and nonopioid analgesics were instituted on day 

three post subarachnoid block when the post dural puncture 

headache began but were not successful.

The epidural blood patch remains the mainstay of severe 

post dural puncture headache therapy.8 However, epidural 

blood patch carries some risks, such as subdural hematoma, 

pneumocephalus, exacerbation of postdural puncture 

headache and new dural puncture. Contraindications for 

Epidural blood patch include anticoagulation/coagulopathy, 

infection at the injection site, and patient refusal or lack of 

cooperation. 

Our patient had none of the mentioned contraindications. 

However we experienced difficulty in locating the epidural 

space due to the high flows of cerebral spinal fluid. Once we 

achieved the loss of air or saline resistance, a continuous flow 

of cerebral spinal fluid was observed. Without ultrasound or 

imaging guidance, it was impossible to confirm if the needle 

was in a CSF flooded epidural space or in the subarachnoid 

space. An epidural blood patch could therefore not be done, 

and epidural saline injection was used instead.

Epidural saline patch has been demonstrated successfully 

in patients with postdural puncture headache who have 

contraindications for Epidural blood patches.9, 10, 11

Epidural saline, as bolus and infusion, has a long history of 

use for treatment of PDPH. Bolus injections of epidural saline 

(usually 20–30 ml, repeated as necessary if a catheter is present) 

have been reported to produce prompt and virtually universal 

relief of PDPH, yet the practice is plagued by an extremely 

high rate of headache recurrence. This transient effect is not 

surprising as increases in epidural pressure following bolus 

administration of saline have been demonstrated to return to 

baseline within 10 minutes. Favorable results achieved with this 

approach have been speculated to represent the mechanical 

reapproximation of a dural flap (the “tin-lid” phenomenon). 

However, bolus administration of saline for treatment of 

PDPH has been convincingly shown to be inferior to the EBP, 

especially when headaches are secondary to large-bore needle 

punctures. Overall, epidural saline appears to be of limited 

value for established PDPH. Nevertheless, the successful use 

of epidural saline, administered as bolus or infusion, continues 

to be reported occasionally under exceptional circumstances.12

In our patient, one bolus injection of 15 mls of saline was given. 

Injection was stopped once patient developed severe pressure 

at the back referred up the spine to the neck, indicating a rise in 

epidural pressure. No further continuous infusion was required, 

and patient reported no post dural puncture headache 15 

minutes later after sitting up from the supine position.  

Conclusion

Epidural saline patch is a suitable alternative where epidural 

blood patch is contraindicated or cannot be used as in our 

case study.
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ERRATUM

Kindly note that the article carried 
in the 5th KJACCM Edition - Vol 5 
entitled “Inadvertent Placement 
of Central Venous Catheter in the 
Azygos Vein” had images 3 and 4 
mislain and erroneously labelled.

We highly apologise for that and 
below are the correct images and 
their correct labels.

Figure-3: Chest X ray PA-Right IJV Central Venous Catheter, abrupt 

bend of Catheter tip within the SVC

Figure-4: Chest X ray PA-Right IJV Central Venous Catheter Tip 

within the SVC, after repositioning
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Effect Of Peri-Operative Intravenous Fluids On Recovery Of 
Intestinal Function After Caeserean Delivery Under Spinal 
Anaesthesia At Kenyatta National Hospital

Abstract

Background

Postoperative Ileus refers to the delay of the resumption of regular bowel movement following intra-abdominal surgery lasting 2 to 

3 days. It is a major problem after abdomino-pelvic operations that delays recovery. Several studies on adults have investigated the 

effect of “Liberal” versus “Restrictive” peri-operative fluid regimes on ileus after abdominal surgery in non-obstetric population. 

Restrictive fluid regimen (<2700 mls) intraoperatively was found to be associated with enhanced intestinal recovery although data 

remains scanty in cesarean delivery.

During caesarean delivery under spinal anaesthesia different regimes of intravenous fluids are used perioperatively. Literature 

review revealed no studies conducted on their effect on intestinal recovery or data on the incidence of post-operative ileus in the 

obstetric population. A study was necessary to establish incidence ileus after surgery and assist in developing a protocol for peri-

operative intravenous fluids administration during caesarean delivery. 
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Objective

The aim of this study was to establish the effect of perioperative 

intravenous fluid volume on recovery of intestinal function 

after caesarean delivery under spinal anaesthesia. We also 

sought to find out the incidence of post-operative ileus in this 

population. 

Materials and Methods

This was a prospective observational study conducted after 

getting ethical approval from The Kenyatta National Hospital/

University of Nairobi Ethics and Research committee. 150 

patients who delivered through caesarean section under spinal 

anaesthesia at KNH between March 2016 and May 2016 were 

recruited using consecutive sampling technique and followed 

up from admission into theatre for up to 3 days post-operatively 

in the postnatal wards. Intravenous fluid volumes administered 

preoperatively, intraoperatively and post-operatively were 

documented and their effect on intestinal recovery evaluated. 

The outcomes of interest for recovery of intestinal function 

were time to first normal bowel sounds, time to tolerance of 

the first solid food, time to first flatus and time to defecation.

Collected data was analysed using SPSS version 20. Descriptive 

statistics was used to determine prevalence of ileus after 

surgery. Regression analysis was undertaken to establish 

how various independent variables influenced development 

of post-operative ileus. Paired t-test, Pearson correlation test 

and analysis of variance (ANOVA) were run to determine 

association between perioperative intravenous fluids and 

development of postoperative ileus.

Results

Data from 150 patients was collected and analysed. Majority of 

patients (50%) were between 24 and 32 years, had BMI range of 

26 to 32 and average parity was 3 to 5. Prevalence of ileus after 

caesarian delivery was 5.6%. The results of Pearson correlation 

test and ANOVA showed that preoperative intravenous fluids 

(normal saline 501 – 1000 mls) significantly influenced duration 

to first flatus (P=0.011), time to normal bowel rounds (P=0.029) 

and time to first oral feed(P=0.045).

Conclusion

Prevalence of postoperative ileus in obstetric population 

was noted to be similar to that of other abdominal surgery 

patients in studies performed elsewhere. There was a 

significant association between preoperative intravenous 

fluid administration and postoperative recovery of intestinal 

function. It was noted in this study, that 501-1000mls of normal 

saline preoperatively led to enhanced recovery of intestinal 

function compared to other fluid volumes. Other intraoperative 

fluid volumes were found to have no significant effect on gut 

recovery after operation. Since this was an observational 

study and hence difficult to draw conclusions from, a further 

randomized controlled study should be considered to better 

understand the role of perioperative fluid volumes on the 

recovery of intestinal functions.
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Introduction

Caesarean delivery involves extraction of a baby through 

an incision in the abdomen and uterus. Gastrointestinal 

manipulation during the procedure predisposes the patient to 

post-operative ileus. Post-operative ileus is defined by at least 

two of the following 5 signs on or after the third postoperative 

day:

i) Nausea and vomiting

ii) Delayed tolerance of oral diet

iii) No gas or stool passed during the preceding 24hrs

iv) Abdominal swelling

v) Evidence of ileus on abdominal X-Ray (5,6)

Physiologic ileus resolves within 2-3 days (small intestines 

and stomach resume function within hours and 1-2 days 

respectively whereas large gut regains activity within 3-5 days) 

after sigmoid motility returns to normal. Morbidity due to ileus 

is characterized by discomfort and pain, atelectasis/hypostatic 

pneumonia, abdominal distension, nausea and vomiting (4, 5, 

6, 7)

Both Spinal and general anesthesia may be used for caesarian 

delivery. They both have different risks intra-operatively 

and post-operatively. General anesthesia is associated with 

increased blood loss intra-operatively due to halogenated 

volatile agents, thromboembolic complications, pulmonary 

infection, impaired gastrointestinal motility and prolonged 

length of hospital stay compared to spinal anesthesia (8, 9).

Literature Review

The post-operative state is the most common cause of ileus 

(4). Pathogenesis of ileus involves the autonomic and central 

nervous systems as well as local and regional substances which 

lead to ileus (10). 

Pathophysiology Of Ileus

Post-operative ileus develops in phases. First phase involves 

the sympathetic nervous system, while the second phase 

involves hormonal and inflammatory mechanisms. The final 

phase involves para-sympathetic nervous system stimulation 

and plays a critical role in the resolution of ileus (4).

Neurological phase: This phase involves the enteric nervous 

system (ENS) and the sympathetic nerves. Glial cell dysfunction 

of the ENS could lead to interruption of the intestinal 

mucosal barrier. Alpha-2 adrenergic receptors in the inflamed 

muscularis mucosae are then stimulated worsening ileus by 

increasing synthesis of messenger RNA of the inducible nitric 

oxide synthetase (i-NOS mRNA) with the release of nitrogen 

monoxide (NO) which leads to ileus (4). 

Hormonal and Inflammatory phase: As the neurological 

phase declines, there is increased inflammation of intestinal 

mucosa that involves monocytes, macrophages and mast cells 

that produce pro-inflammatory molecules and auto-regulate 

themselves. Intestinal manipulation leads to inflammation 

by activating dendritic cells which produce interleukin-12 

(IL-12). IL-12 activates T1 helper lymphocytes (T1H) which 

migrate to regions that have not been manipulated causing 

inflammation by production of alpha interferon (IFN alpha) 

through recruitment of microphages. This is called the “field 

effect”. During this second phase, intestinal mucosal barrier 

permeability is raised which increases inflammation (4).

Phase of ileus resolution and vagal activation: Increased vagal 

tone reduces manipulation-induced intestinal inflammation. 

The mediators include nicotinic alpha 7 acetylcholine receptors 

(alpha 7 and ACHR) and 5-hydroxytryptamine 4 receptors (5-

HT4R). Stimulation of 5-HT4R increases acetylcholine release 

from myenteric cholinergic neurons. This activates alpha-7 –

nAChR on monocytes and macrophages hence reducing the 

inflammatory response. Vagal system mediates the phase of 

resolution (4).

Other causes of post-operative ileus include:

i) 	 Drugs (general anaesthesia, opioids, anticholinergics, 
amitryptyline).                 

ii) 	 Trauma (fractured ribs, fractured spine).

iii) 	 Pneumonia/peritonitis/Sepsis.

iv) 	 Endocrine and metabolic disorders (Diabetes mellitus, 
Addison’s disease, myxoedema coma and low potassium 
levels).

v) 	 Biliary and renal colic.

vi) 	 Cardiopulmonary insufficiency (e.g. myocardial infarction).

vii) 	Head injury and trauma to spinal cord.

viii) 	Retroperitoneal pathologies (e.g. hematomas) (11).

Perioperative fasting causes intravascular hypovolemia which, 

compounded with intraoperative hemodynamic instability 

and post-operative fluid deficit, can cause delayed intestinal 

recovery due to a compromised splanchnic circulation (8).

European Society of Anaesthesiology guidelines recommend 

that adults should take clear fluids and solid food up to 2 hours 

and 6 hours before surgery respectively (12). Contrary to these 

guidelines, patients in our hospital are maintained nil per oral 

for long periods before surgery.

The common indications for intravenous fluid administration in 

elective surgery are: -

a) 	 Correction of preoperative fluid deficits for maintenance 	
	 of CVP.

b) 	 Control of intra-operative and post-operative 		
	 hemodynamics.

c) 	 Avoidance of blood transfusion and post-operative renal 	
	 failure.

d) 	 Substitution for non-enteral nutrition post-operatively.

e) 	 Prevention of hypotension during regional anesthesia/	
	 analgesia (10). 
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Effective interventions targeting the different phases of ileus 

that have been studied include Alvimopan (an opioid receptor 

antagonist) and Lidocaine which act on neurological phase 

of ileus by antagonizing the effects of opioids and reducing 

pain respectively (13, 14). Prokinetic agents such as intravenous 

magnesium sulfate (40mg/kg bolus to 10mg/kg infusion 

during operating period) and metoclopramide decrease the 

interval of return of transit (15, 16).

Mastication of gum mimics dietary intake hence stimulates 

vagal nerves, which has an anti-inflammatory effect. This leads 

to cephalo-caudal stimulation of digestion by increasing the 

activity of neural and humoral factors on multiple parts of the 

gastrointestinal tract. This increases serum concentration of 

peptide hormones as well (17, 18).

Reduction of intravenous fluids (by early resumption of diet) 

and coffee intake post-operatively reduces the incidence of 

ileus (19, 20, 21).

Perioperative Fluid Management and 
Intestinal Recovery

Studies in surgery other than caesarean delivery have 

demonstrated that peri-operative fluid management influences 

intestinal recovery post-operatively. However, the effect of 

peri-operative fluid management on post-operative intestinal 

recovery remains imprecise (10).

A cohort study done to establish the causes of ileus after 

abdominal surgery demonstrated statistically significant 

correlation with volume of blood loss during operation, 

duration of surgery and total dose of opioids (22)

Goal-directed fluid therapy (GDT) effect on recovery of internal 

function post-operatively has been investigated in randomized 

controlled trials. Goal-directed therapy involves use of cardiac 

output, pulse rate, venous (CVP) and arterial (MAP) pressure 

to guide intravenous fluid therapy. Studies done involved 

patients of varying fitness undergoing colorectal surgery (as 

determined by cardiopulmonary exercise testing – CPET) (23), 

general surgery patients randomized to GDT (with standard 

fluid management) versus standard fluid management groups 

(vascular, upper gastrointestinal and hepatobiliary surgeries) 

(24) and general urologic and gynecologic patients randomized 

to GDT and standard fluid management control groups. (25)

Standard fluid management aimed to optimize total blood 

volume by administering 10mls/kg of crystalloid fluid followed 

by 8ml/kg/hour in the duration of surgery.

The outcomes of interest included readiness for discharge, 

duration of hospital stay, complications after operation, 

and period to toleration of first solid feed and antiemetic 

requirements (23, 24, 25).

Goal-directed therapy (with standard fluid management) 

was compared to standard fluid management it was shown 

to prolong time to readiness for discharge and length of 

hospital stay in fit patients, but it was not significant in unfit 

patients (23). When GDT (without standard fluid therapy) 

was compared against standard fluid management, it was 

shown to reduce duration of hospital stay, time  to tolerance 

of first oral feed, nausea and vomiting after surgery, antiemetic 

requirements and complications postoperatively (Wound 

sepsis, Pneumonia, Urinary Tract Infection, Pulmonary emboli 

and Arrhythmias) (24,25).

The outcome of interest and surgeries were different in each 

study hence the study population was not homogenous (23, 

24, 25).

Stratified Meta-analyses of randomized controlled trials of 

various methods of fluid therapy that have been done involve 

comparisons of restricted (<1.75 liters/d), liberal (>2.75 liters/d) 

and fluid balance therapy (1.75-2.75 liters/d) (27); perioperative 

liberal fluid therapy (LVR) versus goal directed therapy (GDT) 

or restricted fluid regime (34) and standard, restrictive and 

supplemental fluid regimes (28). 

The outcomes of interest were post-operative complications 

(Wound dehiscence, anastomotic leak, wound sepsis, 

pneumonia, arrhythmias, and urinary tract infection), duration 

to first flatus, normal bowel movements, (27, 28) and total 

length of hospital stay (26, 27, 28). 

Analysis revealed statistically significant reduction in duration 

to first flatus, normal bowel movements, complications 

postoperatively and total period of hospital stay for fluid 

restricted patients compared to liberal and goal directed fluid 

therapy patients (27, 28).

This benefit was also found in patients maintained in a state of 

fluid balance compared to patients who were maintained on 

fluid restriction and liberal fluid therapy (26).

Restrictive versus liberal fluid therapy studies have been 

done with patients being randomized in surgeries varying 

from laparoscopic cholecystectomy (29) and elective 

colorectal surgery (30, 33, and 34) to gastric resection and 

pancreaticoduodenectomy (31, 32).

The outcomes of interest included post-operative pulmonary 

function, exercise capacity (30), duration to first flatus, first 

bowel motion (30, 31, 33), post-operative morbidity and 

complications (31, 32, 34).The duration of hospital stay was 

also included in the studies (29, 30, 31, 32, 34).

Pulmonary function and exercise capacity were shown to be 

better in the liberal group compared to restricted group (29). 

Sodium and fluid restriction did not shorten duration to first 

flatus and bowel movements (30). Fluid restriction (without 

sodium restriction) shortened the period to first flatus and 

defecation (31). It also significantly reduced post-operative 

complications (vomiting, wound dehiscence, wound sepsis, 
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peritonitis, pneumonia and atelectasis) and the length of 

hospital stay (31, 32, 34) 

The study outcomes varied because of differences in sample 

sizes, extent of different surgeries and volumes of fluid and 

electrolytes administered in restrictive and liberal groups (29, 

30, 31, 32, 33, 34).

Post-operative nausea and vomiting was evaluated as a primary 

outcome in laparoscopic cholecystectomy and gynecological 

surgery with patients randomized to restrictive and liberal fluid 

therapy groups. Restrictive fluid therapy significantly reduced 

the incidence of nausea and vomiting post-operatively (35).

Other studies have been conducted with the objective of 

minimizing intraoperative variation of pulse pressure by 

randomizing gastrectomy and colectomy patients into 

restrictive Ringer’s lactate group (R-RL), goal-directed 

Ringer’s lactate group (GD-RL) and a colloid (hydroxyethyl 

starch) goal-directed group (GD-C) (36) vis-a-vis maximization 

of intraoperative stroke volume guided by Esophageal 

Doppler monitoring, with (colorectal surgery) patients being 

randomized into  esophageal Doppler ( guided maximal stroke 

volume Doppler group, D-group) and normal body weight with 

zero balance group (Zero balance, Z –group)(37).

The outcomes of interest were duration to passage of flatus, 

length of hospital stay and postoperative complications (wound 

sepsis, wound dehiscence, anastomotic leak, pneumonia, 

arrhythmias) (36, 37)

Goal-directed hydroxyethyl starch therapy was found to 

be superior to goal directed lactated Ringers therapy and 

restrictive lactated Ringer’s therapy in shortening time to 

passage of flatus and length of hospital stay (36) while goal 

directed fluid therapy was found to add no benefit compared 

to zero balance therapy (and normal body weight) in reducing 

post-operative complications or duration of hospital stay (37)

Overall, restrictive management fluid regimes were found to 

have better abdominal surgery outcomes compared to liberal 

and goal directed fluid therapy regimes.

Caesarean Delivery and Ileus

Caesarean delivery is a common obstetric surgery which 

triggers postoperative changes in autonomic nervous system 

leading to decreased bowel movements. The ileus that ensues 

leads to pain after surgery, abdominal distention, reduced 

tolerance to feeds and delayed recovery (38).

The indications for caesarean delivery include previous 

classical caesarean delivery, placenta previa grade 4 and 

placental abruption, breech presentation or transverse lie, 

genital herpes/warts in the mother, severe pre-eclampsia, 

uterine malformations (bicornuate uterus), cervical dystocia, 

ovarian and cervical malignancies, fetal distress and maternal 

request (38).

The type of uterine incision during caesarean delivery is 

associated with different degrees of maternal morbidity 

(puerperal infection, delayed wound healing, blood transfusion, 

hysterectomy). A systematic meta-analysis revealed that 

maternal morbidity was significantly higher in classical and 

inverted “T” incisions compared to low transverse caesarean 

incisions (39)

In pregnancy, the cardiovascular system undergoes 

physiological changes in order to ensure adequate oxygen and 

nutrient supply to the fetus. The plasma and red blood cell 

volume expands by 1500-1600mls which increases the stroke 

volume and the cardiac output. Placental auto- transfusion 

(300-500mls) increases blood volume. The increase helps 

in mitigating the blood loss of delivery but placental auto-

transfusion in addition to fluid loading and infusion can lead to 

a liberal intra-operative fluid administration state (40).

Intravenous Fluid Therapy And 
Caesarean Delivery

During caesarean deliveries, patients are predisposed to 

intraoperative hypotension due to neuraxial sympatholytic 

effect, aorto-caval compression and preoperative fasting. 

Fluid co-loading with colloids and crystalloids (10-20 mls/kg) 

is more effective than the use of crystalloids only. It has also 

been shown to be superior to pre-loading. Vasopressor drugs 

(phenylephrine and ephedrine) are also used intra-operatively 

during post-spinal hypotension and their use is reduced in co-

loaded rather than pre-loaded patients (41). 

The volume of fluid used intra-operatively in cesarean delivery 

may exceed the restrictive intra-operative fluid regime that 

has been studied in general surgery due to fluid loading and 

administration during episodes of hypotension (3). Intra-

operative drugs and mode of anaesthesia are also contributing 

factors to post-operative morbidity. Spinal anesthesia 

(compared to general anesthesia) for cesarean delivery has 

been shown to reduce the need for analgesia after surgery, 

lowers incidence of nausea and vomiting postoperatively, 

promotes early mobilization due to better analgesia and 

enhances faster tolerance to oral feeds (because fewer 

medications are used intra-operatively that predispose to ileus) 

(42). Opioids and general anesthetics reduce gastro- intestinal 

motility. Prokinetics such as metoclopramide enhance gut 

motility reducing the extent of post-operative ileus (43).

In some obstetric conditions/emergencies, it is challenging to 

assess the effect of fluid status on intestinal recovery post-

operatively. Pre-eclampsia is associated with organ dysfunction 

and electrolyte imbalance. Fluid restriction is essential to avoid 

fluid overload (44). Post-partum hemorrhage patients require 

high volume of fluids for resuscitation and blood transfusion 

while emergency caesarian delivery patients’ volume status 

cannot easily be ascertained if they are referral patients (45). 

Therefore, it is difficult to ascertain the effect of perioperative 

fluid management on recovery of intestinal function after 

surgery in these patients. 
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Study Justification
The actual data on post-operative ileus incidence in Africa is 

not available (14).

Fasting for too long before caesarean delivery at Kenyatta 

National Hospital leads to fluid deficits whose impact on post-

operative ileus has not been established. 

During caesarean delivery under spinal anaesthesia different 

regimes of intravenous fluids are used and their effect on 

intestinal recovery has not been established. Published data 

on the incidence of ileus after surgery in obstetric population is 

lacking and a protocol for peri-operative intravenous fluid use 

during caesarean delivery has not been established. No study 

is available locally that demonstrates the optimal obstetric 

peri-operative intravenous fluid management for enhanced 

recovery of gut function after surgery. This study was to 

determine the prevalence of post-operative ileus and assist 

in developing a protocol for peri-operative intravenous fluid 

administration during caesarean delivery. 

Ileus is common after abdominal operations and is a cause of 

prolonged hospital stay. There has been no study that compares 

the economic impact of post-operative analgesic needs and 

anti-emetic requirements between standard post-operative 

care and peri-operative intravenous fluid administration.

By demonstrating the effects of peri-operative intravenous 

crystalloids in the local population, this study was expected to 

improve the standard peri-operative fluid management. Lack 

of local peri-operative intravenous fluid administration data at 

KNH necessitated a study that could justify early feeding.

Study Design

This was a prospective observational study involving patients 

undergoing caesarean delivery under spinal anaesthesia 

at the Kenyatta National Hospital. Follow-up was for 3 days 

post-operatively because this is the time most patients are 

discharged from KNH after caesarean delivery. Patients 

not discharged by the third post-operative day (without 

complications) were followed up until the fifth day. Standard 

intra-operative and post-operative care was maintained in all 

patients.

All intravenous fluids administered to patients from theatre up 

to 3 days post-operatively including intraoperative estimated 

blood loss (EBL) were documented and the effect on recovery 

of intestinal function noted.

Patients participating in the study were assessed every hour 

(from post-anaesthesia care unit)  for 4 hours, then 4 hourly 

until all of the following could be noted: Time to first flatus , 

time to normal bowel sounds , period of time to first defecation 

and time taken to tolerance of first solid food. Post-operative 

antiemetic requirement was also assessed. The study provided 

evidence for the effects of peri-operative intravenous fluids to 

post-operative recovery of intestinal function.

Patients under study still received additional treatment if 

required, and it was certified to be safe for participants since it 

did not have any interventional component.

Sampling Technique

The sampling was done using consecutive convenience 

sampling method of all the women undergoing caesarean 

delivery in labour ward and meeting the inclusion criteria at 

Kenyatta National Hospital.

The Sampling frame for this study was the list of all women 

undergoing caesarean delivery under spinal anaesthesia during 

the study period.

Results

150 patients scheduled for caesarian delivery through spinal 

anaesthesia were recruited in the study. 2.7% (4 patients) 

had elective caesarian deliveries while 97.3% (146 patients) 

underwent emergency caesarian deliveries. 

Data was collected from all study subjects and analyzed for 

effect of perioperative intravenous fluid infusion on recovery of 

gastro-intestinal function after caesarian delivery under spinal 

anaesthesia.

Most patients were between 24 and 32 years (50%), with 

an average BMI of 29 and parity of 3 previous deliveries.  

Commonest indications for surgery included non-reassuring 

foetal status (13%), breech presentation 12.2% and 

Hypertension in pregnancy (9.3%). Difficult foetal extraction 

in 1.3% of patients (2 patients) was encountered as the only 

intraoperative complication.

The average duration of surgery was 1.3 hours (range of 1.0 – 

1.5 hours) with 68.9% of patients having Estimated Blood Loss 

(EBL) of 251 mls – 500 mls in comparison with 29.7% patients 

who had an EBL of 501 mls–1000 mls (Fig 2). Consultants 

performed most of the surgeries (69.3%) followed by Registrar 

part II (26.0%) and Registrar part I (4.7%).

Table 1: EBL of Patients

Estimated Blood Loss N %

1-250ml 2 .7

251-500ml 102 68.9

501-1000 44 29.7

>1000 2 .7

Intraoperatively, analgesics administered included Diclofenac 

(69.3%), Paracetamol (55.3%) and Tramadol (41.3%).
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Table 2: Intra-operative analgesics

N Mean dose

i. Fentanyl 141 24

ii. Tramadol 62 100

iii. Paracetamol 83 15

iv. Diclofenac 104 133

v. Others 27 60

The volume of intravenous fluids administered preoperatively, 

intraoperatively and postoperatively varied. Preoperatively, 

66% of patients (99 patients) received restrictive fluid regime 

of normal saline (mean = 909 mls), 32% (49 patients) received 

ringer’s lactate (mean = 536 mls) and 1.3% (2 patients) received 

colloids (mean = 500 mls) and whole blood (mean = 450 

mls). During surgery, 67.3% of patients (101 patients) received 

normal saline (mean 1089 mls), 9.3% (14 patients) ringer’s 

lactate (mean 723 ml), 17.3% (26 patients) normal saline and 

ringer’s lactate (mean 841 ml), 3.3% (5 patients) colloids (mean 

= 600 ml) and 2.6% (4 patients) received blood transfusion 

(mean = 463 ml) (Table 3).

Table 3: Intravenous fluids administered preoperatively and 

intraoperatively

Preoperatively Intra-operatively

N Mean N Mean 

i. Crystalloids a Normal saline 0.9 mls 99 909 101 1089

i. Crystalloids b Ringers lactate mls 49 536 14 723

i. Crystalloids c N/saline + R/lactate                      26 841

ii. Colloids mls 1 500 5 600

iii. Blood mls 1 450 4 463

iv. Blood products mls 0 . 0 .

In the first postoperative day, 62% of patients (93 patients) 

received restrictive fluid regime of normal saline (mean = 

1219 ml), 18.7% ringer’s lactate (mean = 760 ml), 18.7% ringer’s 

lactate and normal saline and 3.3% colloids (mean = 900 ml).  

Crystalloids were not administered in the second and third 

postoperative day but 2% of patients on both days received 

colloids (mean = 833 ml and 667 ml respectively).  Blood was 

transfused in the second postoperative day to 1 patient (0.6%) 

(Mean = 500 ml).

Table 4: Fluids administered postoperatively

Day 1 Day 2 Day 3

N Mean N Mean N Mean 

Post-operative Colloids 5 900 3 833 3 667

Post-operative Normal saline 93 1219 0 . 0 .

Post-operative Ringer’s lactate 28 760 0 . 0 .

N/saline + R/lactate 28 672 1 500 0 .

Post-operative Blood transfusion 0 . 0 . 0 .

Other post-operative blood 
products

0 . 0 .

Most patients received between 500 – 1000 mls of normal 

saline and <500 mls of ringer’s lactate perioperatively as 

shown in the table below.  

Table 5: Fluids administered perioperatively

Preopera-
tively

Intra-opera-
tively

Post-opera-
tively

Amount N Mean N Mean N Mean 

Normal Saline

<500ml 41 41.4 20 17.9 12 10.8

500-
1000ml

39 39.4 59 52.7 58 52.3

>1000ml 19 19.2 33 29.5 41 36.9

Ringer Lactate

<500ml 45 92.9 16 61.5 28 62.5

500-
1000ml

4 7.1 8 30.8 13 29.2

>1000ml 0 0 2 7.6 3 8.3

Normal Saline + 
Ringer Lactate

<500ml 7 26.9 9 32.1

500-
1000ml

18 69.2 16 57.1

>1000ml 1 3.8 3 10.7

The average time to occurrence of outcomes of interest from 

surgical incision time include: period of time to first flatus (7 

hours), duration of time to normal bowel sounds (10 hours), the 

time taken to first rescue analgesia (11 hours), period of time to 

first defecation (32 hours) and time taken to tolerance of first 

solid food (14 hours) (Table 6).  

In the Holte et al study of Liberal versus restrictive fluid regimen 

for colonic surgery patients, those on restrictive fluid regime 

took longer to pass flatus (24 hours) and to pass stool (48 

hours) (14).  This could be due to the invasiveness of surgeries 

that involved right/transverse/left colon resection compared 

to minimal gut manipulation during obstetric surgery.

Table 6: Number of hours elapsed from the time of surgical incision

Mean Minimum Maximum

Time to first flatus (hrs) 7 1 36

Time to normal bowel sounds (hrs) 10 1 54

Time to first defecation (hrs) 32 4 85

Time to first rescue analgesia (hrs) 11 1 52

Time to tolerance of first oral feed (hrs) 14 4 36

27.3% (41 patients) of patients developed nausea 

postoperatively reducing to 18.6% (28 patients) and 14% (21 

patients) on second and third day respectively. Anti-emetics 

were administered to all patients who developed nausea. 

14.6% (22 patients) vomited in the first postoperative day 

which reduced to 8.6% (13 patients) by the third postoperative 

day. Rescue analgesia was administered to 12.6% (19 patients) 

on the first postoperative day compared to 8% on the third 

day after surgery (Table 7). Post-operative opioid (morphine) 

rescue analgesia could have contributed to post-operative 

nausea and vomiting as an adverse effect of the drug. This is 

demonstrated in table 7 whereby patients who experienced 

post-operative nausea and vomiting exceeded the number of 

patients who received rescue analgesia. 
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Table 7: Occurrence of nausea and vomiting versus anti-emetics and 

rescue analgesia administration post operatively

Day 1 Day 2 Day 3

No. Of times of anti-
emetics in 24 hours

Valid N 42 28 24

Mean 2 2 4

Minimum 0 0 0

Maximum 4 4 5

No. Of times of nausea 
in 24hrs.

Valid N 41 28 21

Mean 2 2 2

Minimum 0 0 0

Maximum 5 3 4

No. Of times of vomiting 
in 24 hours

Valid N 22 15 13

Mean 2 1 1

Minimum 0 0 0

Maximum 3 2 2

No. Of times of rescue 
analgesia in 24 hrs

Valid N 19 15 12

Mean 1 1 1

Minimum 0 0 0

Maximum 3 2 1

Results of paired t-test carried out to find association 

between age and BMI on recovery of intestinal function after 

surgery revealed that they did not significantly influence ileus 

(outcomes of interest) post-operatively (Table 8).

Table 8: Age and BMI versus Ileus

Time 
to 
flatus

Time to 
bowel 
move-
ment

Time to 
defea-
cation

Time 
to first 
rescue  
analgesia

Time 
to oral 
feeding

Mean Mean Mean Mean Mean

Age

Up to 
1 day

28 28 29 29 28

More 
than 
1 day

30 31 28 30 39

p-value 0.106 0.804 0.567 0.207 0.314

BMI

Up to 
1 day

29 29 30 30 29

More 
than 
1 day

28 30 29 31 32

p-value 0.314 0.743 0.518 0.473 0.565

As shown in the table below, longer duration of surgery was 

associated with higher EBL, but through Pearson correlation 

test, there was no significant statistical difference noted.

Duration of Surgery (Hrs) EBL (Mean in mls) P-Value

1.0 – 1.20 475 0.672

1.21 – 1.40 525 0.861

1.41 – 1.50 650 0.954

The effect of drugs given intraoperatively on recovery of 

intestinal function postoperatively was evaluated using paired 

t-test. Fentanyl significantly (p=<0.0001) reduced time to 

rescue analgesia postoperatively but did not have significant 

effect on recovery of gut after surgery. Other drugs also had 

no significant effect on intestinal recovery after surgery (Table 

9).

Table 9: Effect of intraoperative drugs on Ileus

Time 
to 
flatus

Time to 
bowel 
move-
ment

Time to 
defea-
cation

Time  
to first 
rescue 
analge-
sia

Time 
to oral 
feed-
ing

Mean Mean Mean Mean Mean

i. Fentanyl 
Dose

Up 
to 1 
day

24 24 24 25 24

More 
than 
1 day

25 25 24 19 25

p-value 0.569 0.533 0.895 <0.0001 0.661

ii. Tramadol 
Dose

Up 
to 1 
day

100 100 88 77 100

More 
than 
1 day

100 100 101 100 88

p-value 0.997 0.997 0.801 0.484 0.890

iii. 
Paracetamol 
Dose

Up 
to 1 
day

14 14 12 19 12

More 
than 
1 day

7 7 14 1 1

ii. Tramadol Dose 
p-value

0.703 0.708 0.811 0.500 0.721

iv. 
Diclofenac 
Dose

Up 
to 1 
day

137 137 100 131 136

More 
than 
1 day

100 100 141 100 100

p-value 0.689 0.655 0.397 0.751 0.781

Patients operated on by consultants significantly (P=<0.001) 

tolerated first oral feeds earlier compared to patients operated 

on by registrars; but the latter cadre achieved faster onset 

to first defeacation (P=0.016) compared to consultants.  

Achievement of shorter time to oral feeds in patients operated 

on by consultants could have been due to strict follow-up of 

postoperative instructions.

Table 10:

Outcome Service 
Provider

Mean Std. Deviation p-value

Time to first 
flatus (hours)

Consultant 7.61 7.708 24

Registrar 
Part Ii

7.36 6.058 25

Registrar 
Part I

5.20 2.775 0.661

Time to normal  
bowel sounds 
(hours)

Consultant 10.69 8.757 100

Registrar 
Part Ii

9.69 6.528 88

Registrar 
Part I

7.80 5.020 0.890

Time to first  
defecation 
(hours)

Consultant 33.50 9.429 12

Registrar 
Part Ii

28.31 8.301 1

Registrar 
Part I

31.40 9.762 0.721
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Time to 
first rescue 
analgesia 
(hours)

Consultant 12.47 12.409 136

Registrar 
Part Ii

7.00 3.490 100

Registrar 
Part I

16.00 . 0.781

Time to 
tolerance of 
first oral feed 
(hours)

Consultant 12.78 5.321

Registrar 
part II

17.06 5.477

Registrar 
part I

19.40 2.510

Discussion

Prevalence of ileus after 3 days post caesarian delivery 
(5.6%) 

As in the study by Tevis et al, on abdominal surgery patients 

in which the prevalence of postoperative ileus was 5.3 to 24% 

(37), the prevalence of ileus in this study was 5.6%. Time to 

first defecation was considered as the clinical hall mark that 

best reflected recovery of gut after surgery which had been 

validated by Vanbree et al in a multicenter trial of segmental 

colectomy patients (39).

Predictive Factors associated with Postoperative Ileus after 
Caesarean Delivery.

The age and BMI of patients did not influence recovery of gut 

after surgery. A randomized controlled trial by Kathrine, H et 

al on post-operative intestinal recovery in cholecystectomy 

patients (13), yielded the same result. 

Preoperative intravenous fluids (normal saline 501 – 1000 mls) 

significantly influenced duration of time to first flatus, time to 

normal bowel sounds and time to first oral feeds. This suggests 

that preoperative hydration status of the patient influences 

intestinal recovery postoperatively. 

In this study, restrictive intravenous crystalloids had no 

significant effect on postoperative intestinal function.  This is 

dissimilar to the study by Nisanevich, V et al on laparatomy 

patients (colectomy, gastrectomy and cholecystectomy) 

which revealed that intraoperative restrictive fluid regime 

significantly shortened time to first flatus and time to 

defeacation compared to liberal administration of fluids 

(29). Similar results on intraopearative fluid restriction with 

improved gastrointestinal recovery in comparison with liberal 

fluid administration were demonstrated by Varadhan et al using 

systematic meta-analysis on 801 patients who underwent open 

abdominal surgery (40).

The research methodology utilized here varied from other 

studies because all patients received fluid volumes of the 

restrictive regimen. Fluid administration was not goal guided 

by vital signs (central venous pressure) or invasive monitoring 

(stroke volume oesophageal Doppler monitoring) and patients 

were not randomized in comparison to studies by Pearse et 

al and Rahbari et al which included goal directed therapy and 

the use of different fluid regimes with patient randomization 

(31,33).  Restrictive fluid regimes (especially with colloid) 

were demonstrated to be superior to liberal fluid regime in 

enhancing gut recovery after abdominal surgeries (colon 

resection, cholecystectomy, hepatectomy and gastrectomy).  

Level of surgical competence was shown to influence recovery 

of intestinal function.  Patients operated by consultants had 

significantly reduced time to tolerance of first oral feeds 

compared to patients operated by registrars.  Since time to first 

flatus, time to normal bowel sounds and time to defecation was 

not significantly different in all surgical cadres, the consultants’ 

instructions to feeding of patients could have influenced the 

time to first oral feed (considering they operated most of the 

patients).

Statistically Significant Association between Perioperative 
Intravenous Fluids and Recovery of Intestinal Function.

Pearson correlation test carried out to find any association 

between perioperative intravenous fluids and recovery of gut 

function after caesarean delivery showed statistically significant 

association between shortened time to tolerance of first oral 

feeds and administration of normal saline preoperatively 

(P=0.045) with a significantly lengthened time to first rescue 

analgesia in the first postoperative day (P=0.048) when 500 – 

1000 mls was administered. Analysis of variance also revealed 

association between preoperative crystalloids administration 

(500-1000 mls) and shortened time to normal bowel sounds 

(P=0.029) and time to first flatus (0.011).  This was most likely 

due to improved hydration status preoperatively.

In conclusion, the prevalence of postoperative ileus in obstetric 

population is like that seen in abdominal surgery patients. There 

is a significant association between preoperative intravenous 

fluid administration and recovery of intestinal function 

postoperatively. 500-1000mls of normal saline preoperatively 

leads to enhanced recovery of intestinal function compared to 

other fluid volumes. The type of surgical practice has a positive 

influence on recovery of intestinal function postoperatively. 

Most consultant obstetricians in KNH repair the uterus without 

exteriorization. This may have contributed to enhanced gut 

recovery post-operatively.
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Introduction

Cyanogenic glycosides are found in many plants in nature. 

These plants include bitter almond, peach, cherry, apricot and 

apple1. Such plants have high concentrations of the cyanogenic 

glycoside amygdalin in their seeds. Intoxication could result 

from contamination of food with these seeds during processing 

or intentional ingestion2. Of the two scenarios, intentional 

ingestion occurs less frequently1. The intentional ingestion of 

apple seeds for self-harm, especially in the African region is 

unreported. We report the case of a nineteen-year-old male 

patient who ingested a blended mixture of approximately 150 

apple seeds. 

Case Report

The patient, a 19-year-old male was admitted for management 

of reduced consciousness and seizures. The history revealed 

that he had blended seeds from 30 apples apparent self-harm 

having learnt from the internet about the cyanide content 

in apple seeds. The patient cosequently lost consciousness 

at home and had 3 episodes of generalized tonic-clonic 

convulsions each lasting 2 minutes. Subsequently, he remained 

unconscious. At the time of presentation to hospital and at 

initial assessment, his comma scale was 8/15 (opening eyes to 

pain, incomprehensible and flexing to pain), pupils were 2mm 

equal and reacting to light, the neck was supple and Kernig’s 

sign was negative. His blood pressure was 90/58, pulse was 

128, respiration rate was 28 and pulse oximetry was 100% off 

oxygen. The rest of his neurological and systemic examination 

was unremarkable. Neuroimaging was also unremarkable. Initial 

laboratory workup showed metabolic acidosis (pH 7.215, HCO3 

12.8, PO2 115, PCO2 18 and lactic acid 16.8 mmol/L). The ECG 

showed sinus tachycardia. Blood chemistry was normal (BUN 

2.77mmol/L, serum creatinine 54.4µmol/L, K 3.81mmol/L, Na 

141.5mmol/L, Phosphorous 0.85 mmol/L, Ca 2.05mmol/L). 

Blood counts and liver function tests were also within reference 

ranges. Blood samples were taken for toxicological analysis of 

cyanide levels. These levels were 0.45 mg/L, albeit reported 5 

days after the patient had been admitted.

Initially, the patient was managed with anticonvulsant 

medication (phenytoin 750 mg IV loading dose and 250 

mg IV BID). On clinical suspicion of cyanide intoxication, 

5g of hydroxocobalamin was administered intravenously. 

The arterial blood gas 12 hours following administration of 

hydroxocobalamin had significant improvement of acidosis 

(pH 7.35, PCO¬2 33, PO2139, Lactate 2.3 mmol/L). Thereafter, 

the patient did not have any further seizures and his 

consciousness improved to a coma scale of between 12/15 and 

14/15. However, the patient became febrile on the third day and 

had a seizure lasting 1 minute with a subsequent reduction in 

consciousness. Sodium valproate 500 mg IV BID was added to 

the anticonvulsant regimen. Cerebrospinal fluid analysis was 

positive for Human Herpesvirus 6 infection wherewith Acyclovir 

750 mg IV TID was added to the treatment. Subsequently, the 

patient had steady clinical improvement and was discharged 

home after 16 days of hospitalization having been weaned 

off anticonvulsant medication. He was stable when reviewed 

after 3 months and 6 months and had no residual neurological 

symptoms.

Discussion

Cyanide has been used as a poison since antiquity even prior 

to its characterization and identification1. Cyanide poisoning 

commonly occurs in burn victims as a result of the combustion 

of synthetic polymers such as nylon which elaborated 

hydrogen cyanide3. Iatrogenic exposure to cyanide may result 

from the administration of nitroprusside which can release 

cyanide moieties that can accumulate to toxic levels4. Cyanide 

can also be ingested in its naturally occurring form found in 

plants. In this form, cyanide exists as a glucoside, amygdalin. It 

is found in low concentrations in the seeds, fruit pits and bark 

of more than 1000 plant species including apples1,2. Since it 

exists in low concentrations where it occurs in these fruits, it 

rarely causes poisoning. When ingested, the sugar moieties in 

amygdalin are broken down by digestive enzymes in the gut 
1,6,7. The remaining compound, containing hydrogen cyanide, 

can accumulate to toxic concentrations. When absorbed 

detoxification occurs in the liver via the enzyme rhodanase 

which catalyzes the conversion of cyanide to thiocyanate6. 

Further, 3- mercaptopyruvate sulfurtransferase, thiosulfate 

reductase (in the liver), and cystathionase can also convert 

cyanide to thiocyanate7. In this regard, approximately 0.017 

mg of cyanide/ kilogram/minute can be detoxified1. This rate 

is however insufficient to detoxify the high concentrations of 

cyanide that result from poisoning. Such poisoning has been 

reported in Kenya mainly following ingestion of cassava5.

Amygdalin in apple seeds is found in concentrations of up 

to 3mg/g8. Eating the seeds whole rarely causes poisoning 

but ingesting large amounts of seeds or blending them into 

“shakes” can result in the release of toxic levels of cyanide1,8. 

The patient in our case who blended apple seeds no doubt 

ingested a high concentration of amygdalin. Once absorbed, 
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cyanide is rapidly distributed ubiquitously in the circulation to 

all organs. Its toxicity majorly results from binding the ferric iron 

in cytochrome oxidase a3 resulting in uncoupling of oxidative 

phosphorylation4. Consequently, multi-organ system effects are 

experienced. Anaerobic respiration that results from cyanide 

toxicity leads to accumulation of lactic acid causing a high 

anion-gap acidosis. In fact, lactate levels have been proposed 

as a measure of severity of cyanide poisoning. Since tissue 

utilization of oxygen is blocked, the oxygen concentration in the 

venous circulation rises resulting in a narrowing of the arterio-

venous oxygen gradient to <10mmHg4,7. Cyanide can also bind 

the ferric ion in haemoglobin consequently embarrassing the 

oxygen carrying capacity of blood2.

Clinically, inhibited oxygen extraction causes multi-systemic 

symptoms. These symptoms are apparent within a minute 

of intoxication. In the nervous system, acute manifestations 

include increased respiratory drive causing hyperpnoea 

and hyperventilation due to stimulation of peripheral 

chemoreceptors7. This is a transient response that may be 

followed by hypoventilation and apnea4,7. Since anaerobic 

metabolism predominates, a disruption in the brains calcium 

homeostasis alters neurotransmission. Tremors, convulsions, 

coma and death can result. Moreover, haemodynamic 

compromise resulting from vasodilation, arrhythmias and 

reduction in the heart’s inotropic capacity can occur. This may 

end in heart block and cardiac arrest7.  

Serum concentrations of cyanide greater than 0.5 mg/L are 

typically associated with acute cyanide poisoning1.  However, 

since cyanide tests aren’t readily available and often require 

several days for turn around as happened in the current 

case, their use in the acute treatment of cyanide poisoning 

is impractical4. Their use is used only to confirm exposure 

and management of the patient should be guided by clinical 

suspicion. 

Acute management of cyanide exposure involves 

decontamination6. In cases of ingestion such as this case 

report, gastrointestinal decontamination measures may not 

be useful if the time lag from exposure to presentation is 

prolonged since cyanide has a high potency and rapid onset 

of toxicity. Should presentation happen sooner, it is reasonable 

to consider performing an orogastric lavage and administering 

activated charcoal which binds to cyanide as one gram 

for 35 grams of cyanide4,6. Administration of oxygen and 

addressing acidosis, seizures and hemodynamic compromise 

additionally is useful. Definitively, antidotal remediation of 

poisoning is warranted. For this purpose, several therapies 

are available. Hydroxocobalamin 5g over 15 minutes can be 

used. The detoxifying capacity of hydroxocobalamin results 

from its ability to bind cyanide to form non-toxic vitamin B12 

(cyanocobalamin) which is easily excreted through the kidney. 

An antidote kit containing amyl nitrite, sodium nitrite, 

and sodium thiosulfate can also be administered as an 

alternative remedy4,9. Their administration induces production 

of methemoglobin whose ferric iron preferentially binds 

cyanide reducing the amount of cyanide available to bind 

to cytochrome a3. Amyl nitrite, which is inhaled, generates 

about 5% methemoglobin while sodium nitrite administered 

intravenously increases methemoglobin by about 8–20%9,10.

In conclusion, this case highlights the need for a high index 

of suspicion as well as vigilance in the clinical diagnosis of 

suspected intoxication. The nature of the poisoning agent 

used highlights the increasing danger that availability of such 

knowledge on the internet poses for patients who may be 

intent on self-harm. Prompt diagnosis and administration of 

antidotal treatment are key in assuaging toxicity of ingested 

cyanide. 
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