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Surgical procedures involve the use of single or a 
combination of anesthetic drugs that have varied 

pharmacological profiles. Most operations in developed 
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ABSTRACT

الكيتامين وتسريب  الأهداف: من أجل دراسة سلامة وفائدة حقن 
الليجنوسين بين عمليات الأطفال الجراحية مع الحالة المرضية المشتركة 
الأنبوب  تركيب  يتطلب  الذي  العام  التخدير  استعمال  تعيق  التي 

داخل الرغامى/ قناع الوجه في الدول النامية.

الطريقة: أجريت هذه الدراسة الوصفية بمركز ليديكس الطبي بمدينة 
بينين بولاية إيدو بنيجيريا. في الفترة ما بين يناير 2002م وديسمبر 
2006م. أجريت العملية الجراحية بسلامة للمرضى الذين تتطلب 

حالتهم إجراءها حتى في حضور الحالة المرضية المشتركة.

الدراسة  هذه  في  طفلًا   416 عدد  إجمالي  توظيف  تم  النتائج: 
وكانت أعمارهم تتراوح بين ستة أيام وستة عشر عاماً )متوسط العمر 
من  كان  الذكور/الإناث.   1:1.1 نسبة  مع  عاماً(.   2.04+12
بنسبة )%33.2(  الزائدة  استئصال  الشائعة  العملية  مؤشرات  أكثر 
و بضع الفتق )20.2%( وخياطة التمزق )15.9%(. كانت الحالة 
المرضية المشتركة الأنيميا والتهابات المسالك التنفسية العلوية وسوء 
الرسغ.   خلف  والتهابات  التيفوئيد  وحمى  الملاريا  وحمى  التغذية 
أجريت العمليات الجراحية المتنقلة في 48.56% من المرضى. بشكل 
عام، فقط 23.31% من المرضى تعرضوا لألم بعد العلمية الجراحية 
حيث كان ذلك ذو دلالة إحصائية في أولئك المرضى الذين أجريت 
من  أصغر  الخطأ  )نسبة  الزائدة  واستئصال  البطن  فتح  عملية  لهم 
0.0001( والمسكنات مثل باراسيتامول كان كافياً لتخفيف الألم. 
الجراحية   العملية  بعد  التقيؤ  مثل  التي سجلت  التعقيدات  تم تحمل 
العملية الجراحية  الطارئة والتهاب الجرح والحمى بعد  الفعل  وردات 
يتم  ولم  الكيتامين  حقن  بعد  يظهر  الذي  المؤقت  النفس  وانقطاع 

تسجيل حالات وفاة.

في هذه  والتسكين  الوجه  قناع  بواسطة  التخدير  خاتمة: تم تسجيل 
الحالة  حضور  في  المنخفضة  التعقيدات  ملاحظة  وتمت  المجموعة 
المرضية المشتركة حيث أظهرت أن لدى تلك العوامل الكثير للعرض 

في الدول النامية.

Objective: To study the safety and benefits of parenteral 
ketamine and lignocaine infiltration among pediatric 
surgical patients with co-morbidities that  would preclude 
the use of general anesthesia requiring endotracheal 
intubation/face mask in a developing country.

Methods: This prospective study was undertaken at the 
Leadeks Medical Centre, Benin City Edo State, Nigeria 
between January 2002 and December 2006. Patients 
requiring surgery were safely operated even in the 
presence of co-morbidity. 

Results: A total of 416 children were recruited and they 
were aged 6 days to 16 years (mean 12±2.04 years) with 
a male/female ratio of 1:1.1. Appendectomy (33.2%), 
herniotomy (20.2%) and suturing of laceration (15.9%) 
were the most common indications for surgery. Anemia, 
upper respiratory tract infections, malnutrition, malaria 
fever, typhoid fever, and retroviral infections were 
co-morbidities. Ambulatory surgery was carried out 
in 48.6% patients. Overall, only 23.3% experienced 
postoperative pain, which was statistically significant 
in those that had laparotomy and appendectomy 
(p<0.0001), and analgesics such as paracetamol were 
enough to relieve the pain. Complications recorded such 
as postoperative vomiting, emergence reaction, wound 
infection, post operative fever, and apnea occurring after 
ketamine injections were tolerated and no mortality was 
recorded.

Conclusion: The satisfactory anesthesia and analgesia 
recorded with this combination, and the low complications 
observed in the presence of co-morbidity showed that 
these agents have much to offer in a developing country.
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countries and sophisticated centers in Nigeria are carried 
out with the use of general anesthetics administered 
by trained anesthetists.1,2 In developing countries, 
particularly in rural hospitals in Nigeria, most operations 
are performed without an anesthetist.3,4 Various local 
anesthetic drugs are, therefore, used in such places.5 
Although the safety and side effects of these agents have 
been evaluated in adults, especially in gynecological 
procedures,3-6  their use in children still poses a challenge 
to the pediatric surgeons,7,8 It is difficult to evaluate 
the safety and morbidity associated with the use of 
anesthetic drugs in children, particularly in premature 
neonates due to their unique physiology and poorly 
developed liver enzymes. Even safe drugs are used with 
caution in the premature and neonatal age groups. The 
tolerability of the side effects of an agent is a function 
of the safety profile. Agents that have intolerable side 
effects with resultant life threatening morbidities are 
regarded as unsafe and should be avoided. A major 
concern in the use of ketamine/lignocaine in carrying 
out surgical procedures in children is the maintenance 
of quality of care compared with general anesthesia 
administered by a trained anesthetist. The influence 
of co-morbid illnesses that are prevalent in developing 
countries on the safety of general anesthesia cannot 
be over emphasized. This has posed great challenges 
and ethical problems for the anesthetists as these co-
morbidities can alter the outcome of an otherwise, 
safe general anesthetic. This necessitates treating these 
illnesses before administering general anesthesia and 
this results in keeping the patients on a waiting list 
indefinitely with the risk of complication of the surgical 
pathology. To date, there have been no studies carried 
out to evaluate the effectiveness and safety of ketamine/
lignocaine in pediatric surgical procedures in this 
subregion. In view of the above, with the cooperation of 
the University of Benin Teaching Hospital, Benin City, 
this prospective study was undertaken to examine the 
safety and benefits in carrying out surgical procedures 
using a combination of ketamine and local lignocaine 
infiltration in children.

Methods. Leadeks Medical Centre is a pediatric 
surgical center that renders pediatric surgical services 
and is fully staffed with highly skilled medical and 
paramedical personnel. It is located in the Evbuomore 
community along Benin-Lagos expressway in Ovia 
North-East local government area, approximately 10 
km from the University of Benin Teaching Hospital, 
Benin City, Edo State, Nigeria. The community is 
suburban with a population of approximately 600,000. 
There are 5 private health institutions which serve the 
people. Patients were referred to our facility from these 
other institutions while some of them presented to us 
directly.

The duration of study was between January 2002 and 
December, 2006. Four hundred and sixteen children 
were admitted via the surgical out patient clinic and 
emergency department of the center. On admission, 
patient’s demographic data such as race, age, gender, 
developmental miles stone, performance at school, type 
of residence, and state of origin were collected from 
literate parents/guardians by direct interview and non 
literate through interpreters. Other clinical parameters 
such as body weight, body mass index, anthropometric 
measurement, temperature, pulse rate, blood pressure, 
hematocrit, surgical pathology, and co-morbidity were 
documented. All the children were routinely screened 
for HIV and hepatitis infections before surgery. 

The parents/guardians of patients who were 
diagnosed with surgical pathologies were adequately 
counselled for operation and the subsequent follow up. 
Only those who gave consent for operation and willingly 
answered the interview questions were enlisted for the 
study. Ethical approval was granted by the The Local 
and Research Ethics Committee, University of Benin 
Teaching Hospital, Benin City, Nigeria.

Patients were stabilized before operation and were 
received at the waiting area of the theatre by the 
nurses and transferred to the anesthetic room where 
intravenous lines were secured. Intravenous ketamine 
at a dose of  2 mg/kg was given to those requiring 
laparotomy and appendectomy and intramuscularly at 
a dose of 5 mg/kg to others. This was combined with 
simultaneous local infiltration of 1% lignocaine at a 
dose of 3-6 mg/kg. Atropine at a dose of 0.5 mg/kg was 
given at induction to decrease salivation. At the end of 
the operations, which lasted between 12 minutes and 
one hour, they were observed in the waiting area for an 
hour before transfer to the ward.

All  patients that presented and require surgery 
during the period were operated but the patients that 
presented with cardiac anomaly, prematurity, those 
requiring intracranial, intraoral, neck, and surgery 
estimated to last more than one hour were excluded 
from the study. 

Statistical analysis. The data obtained were analyzed 
using SPSS and presented as count, frequency, and 
percentage. Continuous data were expressed as 
mean±standard deviation, while categorical data were 
analyzed using Chi-square test and where necessary p-
values less than 0.05 were regarded as significant.

Results. A total of 416 children comprising 198 
males and 218 females with male/female ratio of 1:1.1 
were operated. Their ages ranged between 6 days and 16 
years. Table 1, shows that appendectomy 138 (33.2%), 
herniotomy 84 (20.2%) and suturing of laceration 
66 (15.9%), were the main procedures carried out. 
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Orchidopexy 25 (6%), laparotomy 18 (4.3%), excision 
biopsy 17 (4.1%), hypospadias repair 16 (3.8%), 
colostomy 14 (3.4%), re-circumcision 12 (2.9%) 
and incision/drainage 10 (2.4%), were less frequently 
carried out. Other cases such as separation of syndactyle, 
reduction of open fracture, wound debridement, 
release of tongue-tie and separation of labial adhesions, 
constituted collectively 16 (3.8%). The mean durations 
(standard deviations) of these operations ranged between 
15±2.31 minutes for incision/drainage, and 54±7.34 
minutes for laparotomy, and the age distributions of 
the various pathologies are shown in Table 1. Anemia, 
recorded in 71 (17.1%) patients, upper respiratory tract 
infection 62 (14.9%), malaria fever 56 (13.6%) and 
allergic rhinitis 30 (7.2%) were the major co-morbidities 
contraindicating general anesthesia and requiring the 
use of facemask or endotracheal intubation. Others 
such as bronchopneumonia (10 [2.4%]), typhoid 
fever (8 [1.9%]), and acutely ill retroviral infection (2 
[0.5%]) were also co-morbidities.  Postoperatively, pain 
experienced by 97 (23.3%) children, which responded 
to mild analgesic such as paracetamol, post ketamine 
injection apnea in 66 (15.9%) patients, vomiting in 
65 (15.6%) patients, and emergence reaction in 60 
(14.4%) patients were the main complications. Mainly 
the children that had appendectomy and laparotomy 
experienced pain, and an extremely significant statistical 
difference was observed when compared with the other 
children (p<0.0001). Other less commonly observed 
complications were fever 27 (6.5%), and wound 
infection 15 (3.6%). Ambulatory operation was carried 
out in 202 (48.6%) children, while 214 (51.4%) were 
admitted after surgery for between one and 8 days. The 

average length of hospitalization was 2.74±1.6 days, 
and there was no mortality recorded.

Discussion. This study showed that 416 children 
were successfully operated using a combination of 
lignocaine/ketamine in this subregion. The male to 
female ratio was 1:1.1, with a mean age of 12 ± 2.04 
years, and a mean body weight of 16 ± 2.05 kg. In the 
presence of co-morbidities that would have precluded 
general anesthesia using facemask or endotracheal 
intubation, this combination was used with good 
outcome as previously reported.9 The various procedures, 
which ranged between laparotomy that lasted 54 ± 
7.34 mins and incision and drainage that lasted 15 
± 2.31 mins were well tolerated. No life threatening 
complication or death was recorded during and after 
the operations, although earlier workers10,11 reported 
complications varying from allergic reactions to seizures 
and death following the use of lignocaine. There was 
initial anxiety expressed by parents/guardians although 
they willingly signed the consent form that met the 
WHO-Helsinki12 declaration standard on admission. 
The causes of the anxiety were associated with the age of 
the children, the child being the only child, and cultural 
norms associated with carrying out surgical procedures 
on children in this subregion. The anxiety abated after 
many successful cases were completed.  Anemia due to 
malaria fever, malnutrition, and helminths infestations 
were very common in this community.13 In addition, 
upper respiratory tract infections constituted major 
draw backs to the use of general anaesthesia in this 
study. These drawbacks could not be overcome even if 

Table 1 - Surgical procedures carried out with lignocaine/ketamine combination.

Variables (age in
 years/procedures)

0-2 3-5 6-8 9-11 12-14 15-17  No. of patients (%) Mean duration of 
Operation in minutes

Appendectomy   0   2 18  25   42   51    138 33.3        40 ± 2.05

Herniotomy 31 19 16  12     4     2      84 20.2        32 ± 3.08

Suturing   1   2   6  14   20   23      66 15.9        38 ± 4.25

Orchidopexy   4   6   9    4     2     0      25 6.0        48 ± 6.14

Laparotomy   6   4   3    2     2     1      18 4.3        54 ± 7.34

Biopsy   0   4   5    6     2     0      17 4.1        26 ± 1.34

Hypospadias 10   3   2    1     0     0      16 3.8        51 ± 3.42

Colostomy 11   1   2    1     0     0      14 3.4        37 ± 2.53

Re-circumcision 10   1   1    0     0     0      12 2.9        20 ± 0.80

Incision/drainage   2   1   3    2     1     1      10 2.4        15 ± 2.31

Others   2   4   3    2     4     1      16 3.8        43 ± 6.32

Relative frequency of the various procedures carried out on patients (n=416), 
the age range of the patients in years and mean duration/standard deviation of time taken.
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anesthetic personnel were available. The development 
of symptoms and signs of these illnesses can be very 
sudden as many of the operations were in the past 
cancelled in the waiting area of the theater in children 
who were earlier certified fit for general anesthesia as 
a result of sudden deterioration in clinical parameters. 
Many stresses were therefore, borne by the children who 
missed some days at school and the parents/guardian 
who may have applied for some days off work to care 
for the children after operation. The success of this 
combination is, therefore, a welcome development, 
as these co-morbidities did not lead to cancellation of 
scheduled operations. The use of antimalarials, anti 
helminthics, antibiotics, hematinics, and balanced diet 
before and after operations were successful in treating 
these co-morbidities.
     Previous studies14,15 reported the use of lignocaine 
and sedatives in carrying out herniotomy, which was the 
most common indication for operation in children. This 
study however, showed that appendectomy was a more 
common procedure, accounting for 33.2%. This could 
be due to a change in diet, which is becoming more 
westernized with resultant higher incidences of inflamed 
appendix. Lacerations resulted mainly from play and 
road traffic accidents during the period of study. Gun 
shot injuries were hardly seen perhaps because this was 
a suburban community with a relatively low crime rate.
The use of analgesics after operation was not required in 
76.7% children. Postoperative pain, which responded to 
mild analgesic such as paracetamol16-19 was experienced 
by 23.3% patients, and this was mainly among the 
children that had appendectomy and laparotomy and an 
extremely significant statistical difference were observed 
when compared with the other children (p<0.0001). 
This satisfactory postoperative analgesia achieved, could 
be due to the analgesic property of ketamine6,7 and 
lignocaine, which is an added advantage in using this 
combination. The analgesic property of the combination 
is more than each drug used in isolation due to the 
synergistic property of the drugs. Pain assessment is, 
however, difficult in children particularly toddlers who 
may become restless, irritable, and cry during unusual 
experiences.16 This was a limitation in this study because 
many of them treated with paracetamol may not have 
experienced pain as earlier reported.16 Further studies 
able to detect toddlers in actual pain is advocated as this 
may drop the number of patients that were recorded to 
have experienced pain in this study to lower than the 
23.3%. Apnea following administration of ketamine 
was noted in 15.9%, especially when the drug was given 
rapidly through the intravenous route. This side effect was 

not observed when the drug was given intramuscularly. 
Slow intravenous injection and tactile stimulation 
immediately after administration resulted in decline of 
this side effect. Emergence reaction and postoperative 
nausea and vomiting were rarely encountered, and 
they resolved spontaneously or occasionally by using 
diazepam or atropine. This combination was also noted 
to be safe in ambulatory surgery. Recoveries from 
anesthesia and postoperative analgesia were excellent 
in 48.6% of children who underwent ambulatory care. 
There was no cause for readmission or unanticipated 
admission. Wound infection recorded in 3.6% patients 
was low and acceptable in this study. The dangerous side 
effects earlier authors10,11 reported using lignocaine were 
not observed in this series. Other workers15,20 in this 
subregion confirmed that using lignocaine was safe.

In conclusion, we prospectively studied 416 
children that underwent operations using ketamine/
lignocaine combination. The complications recorded 
were within tolerable limits, despite the presence of 
co-morbidities such as upper respiratory tract infection, 
malaria fever, and anemia. The ease of administration, 
satisfactory anesthesia, and analgesia, the availability, 
and affordability of these agents, and the absence of 
mortality during the period of study, showed that these 
agents have much to offer in remote areas where there 
are no anesthetists, sophisticated anesthetic facilities, 
and compressed gases.
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