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Anacsthesia and typhiod perforation:
an anaesthetist’s experience
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Department of Anaesthesia, University of llorin Teaching Hospital, Ilorin, Nigeria

Summary

The acceptance of surgery as the best hope of survival in pa-
tients with typhoid perforation has greatly increased the role of
the anaesthetist in the management of thesc patients. The pur-
pose of this study was to review our anacsthetic experience in
the management of patients with typhoid perforation over a
period of 10years (January 1988 — December 1997). Ninety-
five paticnts aged between 3 and 70 years were anaesthetized
for surgery on account of typhoid perforation within the study
period. More than three-quarter of them (78%) were in the
ASA classification 3 and 4. All the patients had general anacs-
thesia with endotracheal intubation. Preoperative adverse events
were recorded in 30 patients (31.6%) and mortality rate was
18.95%. Severe dehydration and ASA=4 were preoperative
factors of statistical prognostic importance (P=0.03 and 0.00
respectively). We conclude that even though patients with ty-
phoid perforation usually present in poor clinical state with high
anaesthetic risk, a well conducted anacsthesia preceded by ad-
cquate resuscitation, still offers a good hope for fairly good sur-
gical outcome. Anaesthetic management must ensure adequate
oxygenation and perio-operative hacmodynamic stability.

Keyword: Typhoid, perforation, anaesthesia.

Résumé

L’acceptance la chjiragic comme la malleur option pour la survie
des patient avec peforations intestinales due a la fievre typhoid
a graudement augmente le role de 1'anacsthesiste dans la
traitement de ces patient. Le but de cette ctude genmdant une
periode de 10 ans ctait de nevoir notre experience anesthetique
dans le traitment des patients ayant des perforations intestirales
due a la fievre typhopid (Janvier 1988 a Decembre 1997). Durant
cctte periode, quatrent vingt quinze patients ages de 3 a 70 ans ctaicnt
anacsthesics pour chircgic; a plus de J des paticnt 78% ctaient dans
les classification ASA 3 ct 4. Tous les paticnts recu un anacsthetic
avee 'intubation endotrachcale. Les effects adverse avant 'operation
ctaient enregistres chez 30 patients (31.6%) et un taux de mortalite
de 18.95. Une dehydration scvere et ASA > 4 ctaient les faiteurs
statistique prognostique de I'avant operation (P = 0.03 ¢t 0.00

respectivement). Nous avons conclu que, bicnque les patients,

ayants les perforations typhoidiques ont une manvoure condi-
tions clniques avec des risques eleves du anaesthesia. Une bonne
anacsthesie precede d'une resucitation adequate, offer un grand
espir pour une bonne chirugic. Le management anaesthetique
doit veille a une oxygenation adequate et une stabilite
hemodynamogque diant I’operation.

Introduction

Anacsthetists may become involved in the management of ty-
phoid fever cither in anaesthetizing the patient for surgery or in
the intensive care of the complications. The growing accep-
tance of surgery as the best hope for survival in patients with
typhoid perforation [1-4] has greatly magnified the relevance
of the anaesthetist in the care of these patients. Typhoid fever is
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asystemic discase with varying degrees of systemic manifesta-
tions and multiple organ involvement/compromise. Further-
more, as the discase affects, particularly, people in the low socio-
cconomic group, patients arc often already debilitated and gen-
crally in poor state of health [5]. Providing anacsthetic care for
these patients who are often scptic with massive apparent fluid
loss is onc of the challenges an anaesthetist practising in this
environment must be prepared to face. Fortunately, despite the
initial gloomy picture, the outcome of surgery in typhoid perfo-
ration has greatly improved [3,4]. This is due to the recent
advances in surgery and anaesthetic techniques. However, while
several reports have appeared in the journals on the surgical
aspect of typhoid perforation, the author is unaware of any spe-
cifically on the anacsthetic management of these patients.

The purposc of this retrospective study was to review
our anaesthetic experience in the care of patients with typhoid
perforation in our center

Materials and methods
The case notes and anaesthetic records of all patients who had
surgical operation on account of typhoid perforation at the Uni-
versity of Ilorin Teaching Hospital (UITH) between January
1988 and December 1997 were revicwed. Only those cases
surgically confirmed at laparotomy were included in the study.
The information extracted included demographic char-
acteristics, pre-operative status, anaesthetic management, perio-
operative course and final outcome. These were manually en-
tered into proforma and subsequently analysed using EPI-INFO
version 6.02 software.

Results

Patients characteristics: i

A total of 95 patients with typhoid perforation were anaesthe-
tized for surgical operation during the study period. There were
60 males (63.2%) and 35 females (36.84%), giving a
male:female ratio of 1.7:1 (Table 1). Their ages ranged be-
tween 3 and 70 ycars with a mean age of 18.56£12.9 years.

Table 1: Age/sex distribution of patients with typhoid per-
foration (1988-1977)

Age Male Female Total
1-4 3 2 §
59 9 9 18

10-14 15 13 28

15-19 8 2 10

20-24 6 6 12

25-29 6 1 7

30-34 5 1 6

35-39 3 - 3

40-44 2 , 2

45-49 1 . |

50-54 1 - |

55-59 = = ®

60-64 - o -

65-69 - I 1

70-74 1 - !

Total 60 35 95
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Fifty-one (53.68%) of the patients were in the pacdiatric age
group (0 —14 years), while only 6(6.32%) were aged 40 years
and above. The peak age group was 10-14 ycars which consti-
tuted 29.47% of the total.

Pre-operative assessment:

Categorising according to the American Society of
Anacsthesiologists (ASA) classification of physical status is on
Table 2. The systemic disturbances or associated complica-
tions are shown in Table 3. They included anacmia with PCV
less than 30% in 29 patients (30.52%), pneumona in 8 patients
(8.42%), jaundice and typhoid psychosis in 6 patients (6.32%)
cach and peripheral circulatory failure in 16 patients (16.84%).
Table 4 shows the hydration status on admission. Most of the
patients, 72 (75.8%), had mild to moderate dehydration, while
21 patients (22.1%) had severe dehydration. The two patients
who had normal hydration status had been to other hospitals
where they were rehydrated before referral to UITH.

Table 2: ASA vs mortality in patients with typhoid perfora-
tion (1988-1997)

ASA No. of Cases Mortality P-value
1 = - &

2 8 - 0.1188

3 29 2(11.11%) 0.0000

4 46 10 (55.6%) 0.1783

5 12 6 (33.3%) -

Total 95 18 -

Table 3: Pre-operative complications/Associated Medical
conditions vs Mortality in patients with typhoid perforation
(1988-1977)

No. of  Mertality P-value
patients (%)
l. Anacmia 27 5(27.8%) 0.265
2. Peripheral circulatory
failure 16 5(27.8%) 0.553
3. Lobar/broncho-
pneumonia 6 2(11.1%) 0.649
4. Jaundice 6 3(16.7%) 0.593
5. Typhoid psychosis 6 2(11.1%) 0.649
6. Pncumonia + anaemia 2 1(5.5%) -
7. Chronic obstructive
pulmonary discase 1 - =
8. Chronic ostcomyelitis 1 - %
9. Malnutrition 1 - =
Total no. of patients 95 18 -

Laboratory Investigations:

Preoperative laboratory results were not available at all in 15
Patients (15.79%) while it was incomplete in 59 patients (62.1%).
Table 5 shows the serum biochemistry results. Hyponatracmia,
occurring in 58 patients (61.05%), was the commonest biochemi-
cal derangement. This was followed by raised urea level in 42
patients (44.21%) and hypokalacmia in 11 patients (11.58%).

Table 4: Hydration status vs mortality in patients with

typhoid perforation (1988-1997)

e

Status No.of Mortality  P-value
Cases

Normal hydration 2 - -

Mild dehydration 30 6(3.33%)  0.1102

Moderate dehydration 42 5(27.8%)  0.6567

Severe dehydration 21 7(38.9%)  0.03

Total 95 18 .

Table 5: Pattern of serum Biochemistry in patients with

typhoid perforation (1988-1997)

Sodium No. of cases
Normal value 21 (22.11%)
Hyponatraemia 58 (61.02%)
Hypematraemia 1 (1.02%)
Result not available 15 (15.79%)
Total 95
Potassium
Normal value 68 (71.55%)
Hypokalaemia 11 (11.58%)
Hypekalaemia 2(2.11%)
Result not availabe 14 (14.74%)
Total 95
Urea -
Normal value 37 (38.95%)
Raised urea 42 (44.21%)
Result not available 16 (16.84%)
Total 95
* Creatinine
Normal value 6(6.32%)
Raised level 15 (15.79%)
Result not available 74 (71.8%%)
Total 95
Bicarbonate
Normal value 3(3.16%)
Raised level (alkalosis) s
Low level (acidosis) 7(1.37%)
Result not available 85 (89.47%)
Total 95

Of'the 21 patients (22.11%) whose serum creatinine level were
documented, 15 patients (15.79%), 7 adults and 8 children, had
elevated values (greater than 106 mmol/L and 62mmolL in
adults and paediatrics respectively). Also, of the 10 patients
(10.53%) with documented serum bicarbonate, 7(7.3%) 4 adults
and 3 children, had low serum values (< 20mmol/L). The packed
cell volume (PCV) ranged between 11% and 50% with a mean

of 33.20 + 13.4%.

Technique of anaesthesia:

All the patients had general anaesthesia with endotracheal intu-
bation. Anaesthesia was induced with thiopentone in 62 pa-
tients(65.26%), while ketamine was used in 33 patients (34.74%)
with poor cardiovascular status. Tracheal intubation was fa.
cilitated with suxamethonium in all cases. Anacsthesia was
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maintained with nitrous oxide and oxygen 50:50, supplemented
with varying concentrations of halothane in a balanced anacs-
thetic technique. Pancuronium was employed to maintain
muscle paralysis and ventilation was by manual intcrmittent
positive pressure ventilation (IPPV). Intravenous pethidine or
pentazocine was used to supplement analgesia. Perio-opcra-
tive monitoring including pulse rate, non-invasive blood pres-
sure measurements, and hourly urine output recording. Twenty-
five patients (27.0%) required intra-operative blood transfusion.

Peri-operative course:

Sixty-five patients (68.42%) tolerated anacsthesia well with
recovery from anaesthesia largely uneventful, Peri-operative
adverse events (from anacsthesia induction till discharge from
recovery room), were recorded in 30(31.6%), most of whom
(80%) were in ASA 4 and 5 (Table 6). Only one patient in
ASA 11 suffered peri-operative adverse event (hypotension).
Two paticnts in ASA IV dicd of irreversible cardiac arrest in-
tra-operatively while onc in ASA V died of irreversible shock
in the recovery room. One of the patients who suffered imme-
diate post operative respiratory depression was transferred to
the intensive care unit (ICU) for further oxygen therapy and
vital signs obscrvation, but died from respiratory failure within
24 hours. The patient needed respiratory support but could not
be provided because there was no functional ventilator in our
ICU at the time. Four other patients, two of whom were of
ASA V physical status, died within 24 hours in the ward. The
remaining 10 post-operative deaths occurred at various periods
after 24 hours in the ward giving an overall mortality rate of
18.95%. Severe dehydration and ASA= 4 were preoperative
factors of statistical prognostic significance (P =0.03 and 0.00
respectively).

Table 6: Pcrioperative adverse events vs ASA in patients
with typhoid perforation (1988-1997)

Types ASA No. of

patients
1 2 3 4 5

1. Hypotension - 1 3 12 8 24

2. Death - - 2 3 3 8

3. Declayed recovery - - - 2 4 6

4. Respiratory depression - - - I 3 4

5. Oliguria - - - - 2 2

6. Bronchospasm - - - - - 1

Discussion

The anaesthetic management of patients with typhoid perfora-
tion presents several challenges. Thus the anaesthetist must be
prepared to: (a) deal with the problems of fluid and clectroylyte
imbalance; (b) prevent regurgitation and aspiration under ana-
esthesia (c) ensure intraoperative haemodynamic stability, and
(d) ensure adequate tissue perfusion and oxygen dclivery in the
face of increased oxygen demand due to sepsis and some ab-
nonmality in gaseous exchange resulting from associated chest
infections, as seen in some of our patients. In order to accom-
plish these, our anaesthetic management usually begins with a
careful assessment of the physical status of the patients and labo-
ratory evaluation to assess the extent of systemic disturbance
and organ compromise.
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The significant fluid and clectrolyte derangements
obscrved in this study is in agrcement with previous reports [5-
8]. This has been attributed to impaired intestinal absorption
associated with ileus, and exudative losses to the peritoneal cav-
ity [5]. The average preoperative fluid requirement in an adult
patient with typhoid perforation has been estimated to be about
4.0 litres [S]. However, the degree of volume deficit largely
depends on the duration of the discase process. Although most
of our patients (75.8%) were admitted with mild to moderate
degree of dehydration, a sizeable number (16.8%), also had in-
travascular volume deficit severe cnough to cause peripheral
circulatory failurc (Table II1). This is not surprising because the
generalized increase in microvascular permeability associated
with sepsis may, in severe cases, result in further decrease in
intravascular volume. Whatever the degree of dehydration
prompt and adequate replacement of fluid deficits and correc-
tion of clectrolyte imbalance have been cemphasized as the key
to patient’s survival in typhoid perforation [5,6,9]. Although
complete restoration of circulatory volume was not possible
because of on-going sepsis, enough fluid therapy was ensured
in our patients before anacsthesia to enhance intraoperative
haemodynamic stability. Inspite of this, however, 33.33% of
those who were admitted with severe degree of dehydration still
died in the post-operative period. This constituted a statisti-
cally significant fraction of the overall mortality in our scries
(P=0.03), which may have becn as a result of the magnitude of
the systemic disturbance and organ compromise associated with
this degree of fluid deficit. Furthermore, it must also be real-
ized that the circulatory depression in these septic patients is
often confounded by a reduced vascular tone mediated through
induced nitric oxide production, which might be associated with
myocardial dysfunction [10]. Thesc changes may result in a
fall in cardiac output, profound hypertension and poor organ
perfusion with multiple organ failure and death [11).

We have found the use of isotonic saline for pre-op-
erative rehydration effective in correcting the sodium deficits
in these patients, while potassium infusion is used to correct the
hypokalaemia. The need for pre-operative correction of
hypokalaemia in typhoid perforation as a precondition for good
surgical outcome was recognized by Badoe several decades ago
[12]. Uncorrected hypokalaemia predisposes to cardiac
arrythmias and makes the patient more sensitive to the effects
of muscle relaxants [13]. The high incidence of pre-operative
anaemia in our scries is also in conformity with previous stud-
ies [3,5]. This is hardly surprising with a discase that is highly
reputed for causing toxic marrow depression [5]). Fortunately,
however, this complication in most reports, including the cur-
rent one, remains an insignificant prognostic factor. Judicious
use of blood transfusion to correct anaemia and adequate fluid
resuscitation probably combined to ensure improved intra-op-
erative oxygen carrying capacity and tissuc oxygen delivery in
our patients.

Although there is no absolute contraindication to the
use of regional anaesthesia, (spinal and epidural), in typhoid
perforation, these techniques are best avoided in the presence
of hypotension, and septicacmia, especially in our environment
where the adequacy of resuscitation cannot be reliably quanti-
fied duc to paucity of monitoring. General anacsthesia is pre-
ferred for these critically il paticnts in our center. The tech-
nique provides for easier accommodation of, or attention to,
haemodynamic changes. The conduct of anaesthesia was indi-
vidualized to accommodate the varying degrees of systemic
disturbance/organ compromise. Thus ketamine was used for
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induction in the poor-risk paticnts to ensurc a stable post induc-
mauc o Unlike thiopentone, ketamine pro-
tion haemodynamic state. Unlike P o -vedfirctipmn i
vides slower induction, avoids sud(.]cn uf}cr load re ;:(. ion ¢ -y
prescrves organ blood flow in septic patients “4']' d r‘c‘-op‘cr::!‘
tive gastric decompression with nasogastric tube, rapi -.sulucn c
induction technique and cricoid pressure were measures c(x;;;
ployed to minimize the risks of regurgitation and aspiration un
anacsthesia. L
In most of these patients only enough m.spnrcd.hal-
othane concentration to prevent awareness is all that is rcqunrcd.
while a few poor-risk ones may not even nced any vqlmllc an-
acsthetic supplementation to nitrous oxide anacsthesia. K.Iow-
ever, complete muscle relaxation must be cnsurcsi to provide a
good operating condition. Careful titration of inspired haloth.anc
concentration and adequate muscle relaxation, employed in a
balanced anaesthetic technique, ensured a reasonable level of
hacmodynamic stability in most of our patients. However, some
(25.26%) still developed significant hacmodynamic depression
at induction and during anaesthesia. The hacmodynamic
depression recorded at induction in some of the patients, may
not be unconnected with the widespread use (63.3%). of thio-
pentonc for induction in these patients, cspecially those in ASA
> 111 We feel that the use of ketamine instead of thiopentone
forall those in ASA > 111, would probably have achieved better
peri-operative haemodynamic stability. For instance, the two
patients who died intra-operatively were some of the ASA IV
patients who were induced with thiopentone. They had severe
haemodynamic depression and oliguria, following induction,
which initially responded to rapid volume replacement. The
patients later suffered further episodes of hacmodynamic de-
pressions during surgery, which eventually resulted in cardiac
arrest and death. All thesc are not uncommon in poor risk sep-
tic patients that arc often encountered in typhoid perforation.
The haemodynamic depression is usually due to unmasking of
the hypo»:ol_acmia carlier compensated for by increased sympa-
thetic activity, which is easily abolished by thiopentone [15].
Thu.s a wide bore cannula should be favoured in all the patient
for intravenous access bcfor'c anacsthesia to allow rapid vol-
e o o s e e b e
order to maintain ha‘cn‘lod;';nmic ;l;bl'T' SOm%‘of'Our —
sure (CVP) monitoring ma): be con's'l S pess
: sidered for a more accurate
guide to volume rcp!accmcm in few sclected group with un-
stable hacmody, namic status. However, frequent monitoring of
pulse rate and non-invasive blood pressure measure Z:'
cmployed in our patients would suffice as indicat:)rs' ocfnjc?t -
status in most patients. Urine output was also moni.lorc(\](') o
patients as an indicator of the adcquucy of tissue perfusi . o‘u_r
has been s/t:(;\lvn to be reliable in this regard [5) sion, as it
though there was o . _
series, intra-operative blood los:cos rx:f.(::lu(x)lf; bloo:jl ‘IOSS P
ever, blood for transfusion should alway:; b);lzs,l:ml:lc : l o
?';ca"c_ toallow prompt 'CPIQCf:l.ncnt of signiﬁc;m; ::&si"};hc
Is particularly so since the initial hacmoglobi S
falsely clevated due to hﬂcmoconccmm'E ObIn result may be
Blood transfusion in our patient was i‘n(l](,)". fr(?n.) dehydration,
the c(:illl_ical assessment of the patic ‘ Widuglies
gen delivery in the fac increas :
25% of !hclx?; —— l::t?:_:;:;:ﬁsg l())l‘:i'flc:: l(']‘CI"I'lm.l(l. About
cause of any massive intra-oneras: . ansfu
of some mild prcopcr::?i:: :nr;;:‘:::: : }?ll"o(l l()s:v,cs, but because
ate surgical blood loss. We "'W‘ly‘g ;[".l'snpcrm')pos.ul moder-
moglobin concentration at o e ‘IO r’!/\c to maintaip the hae-
g/dl (pcy 30%) in the

d based on
nt reserve to maintain OXy-

S¢

critically ill patients to enhance adequate 0Xygen carr:
pacity. This together with adequate pm"”‘)’gcnaﬁz:ym ca.
usc of high inspired oxygen concentration (Fio 40.53;&1 t‘he
tra-operatively was employed to ensure adequatcrtissue o %) in.
supply for the expected increase in oxygen consump
account of scpsis.

The decision to extubate at the end of anaesthegi, :
these patients should normally be based on the paticm‘s:m
diopulmonary status. The patient should be haemodynamica?r.
stable, alert, co-operative and fully reversed from any musc:y
relaxant prior to extubation. Six of our patients who could no:
meect thesc criteria in the operating room (Table 6) were trans.
ferred to the recovery room with their tube insitu, for further
oxygen therapy and haemodynamic resuscitation. One of them
was transferred to the intensive care unit (ICU) with the tube,
Routine post-operative ICU admission has been advocated by
some previous authors, for some categories of these patients tg
allow further oxygen therapy, cardiorespiratory support and
monitoring [16]. This was not a common feature in our series
because our ICU was not substantially developed and the nec.
cssary gadgets unavailable during the period covered by the
study.

tion on

Although the mortality rate of 18.95% recorded in
this study is still unacceptably high, it is within the range re-
ported by previous authors, except a few who have reported
figures as low as 3 to 9 percent [3,17]. Itis difficult to establish
the contribution of anaesthesia to the mortality in our series.
Our results show that most of the patients presented in a com-
promised physical state (Table 2). Many (61.05%) actually fell
into the high anaesthetic risk classification (ASA = 4), with
12.63% of them having no chance of survival with or without
surgical intervention [18]. These poor risks patients consti-
tuted a statistically significant fraction (P=0.00) of the overall
mortality in this study. Surprisingly, 6 patients categorised as
ASA V in this serics survived, giving a mortality rate of 50%
for patients in this risk category (Table II). This reflects the
subjective nature of the ASA risk assessment system. Grading
may vary depending on the status and experience of the attend:
ing anaesthetists. Above all, although it remains one of the few
prospective descriptions of patients which correlate with :hc’
risks of anaesthesia and surgery, it is not full-proof, and ASA.\
does not necessarily portend 100% mortality, as seen in this
study. Even when patients fall into the high anaesthetic risk
physical status, the skills with which the perioperative manage
ment is conducted may have a modifying effects on the ever
tual outcome of surgical intervention. The four patients that
died within 24 hours in the ward, although were of high el
thetic risk classification (ASA = IV), would probably have s
vived if they were cared for, in the immediate postoperai*®
period, in an Intensive Care Unit well equipped to prove
gardiorcspiratory support and invasive cardiovascular momt_OT'
ng such as CVP and intra-arterial pressure monitoring.
in most other centers in developing countries several P‘.ob
con.unuc to militate against optimum perioperative cal'e.of o
Patients in our hospital. For instance, serum biochcm‘§"ybk
sults were not available at all or are incomplete in a siZ¢?
Proportion of our patients (77.89%) due to logistic pro>™ -
such as Power outage, lack of reagents or cquipmcnt This
ldj;m'n. which prevented the samples from being processet:
I:;‘I::Sf:‘::lu‘:(cl:‘ll““‘ Prc-opcrati'v_c. assessment ar.ld intcf;‘hc‘q

>* batients. Improved facilities in our hospitals an
'“‘d“cf“'on to ensure early presentation of the patients in
Physical status would no doubt improve surgical outcom®

entiod
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The characteristics of patients in our scrics is consis-
tent with thosc of other reports from Nigeria [6,19,20] and other
parts of the world [16].  Also in conformity with previous re-
ports [19.21] only 5 paticnts (5.26%) were below the age of §
years. The low prevalence of typhoid fever in the very young,
and probably the very old, has previously been attributed to the
protection of these groups of patients from contact with the ve-
hicle of transmission of typhoid organism [19]. The very young
arc actively supervised and restricted in movement by their par-
ents while, the very old arc restricted by reduced physical activ-
ity. The slight male preponderance in our series is a well-known
feature, attributed to increased level of physical activity in males
compare to femalcs.

This study suffers from the usual limitations associ-
ated with retrospective studies, such as, inadequate records, in-
complete information and lack of control. However, we hope
our findings would form a uscful basis for a future, prospective

controlled study.

Conclusion

Perforation of the ilcum remains a common complication of
typhoid fever with high mortality. The role of the anaesthetist
in the multi-disciplinary approach to the total carc of the pa-
tients can not be overemphasized. Prompt surgical interven-
tion under a carefully conducted anacsthesia, preceded by ad-
equate resuscitation, offer a good chance of survival.
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