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Background: The aim of the study was to establish the association between serum bilirubin levels
and acute inflammation of appendix. Methods: A Cross sectional study was conducted among 215
patients of acute appendicitis with or without complication in the Department of General Surgery,
Regional Institute of Medical Sciences, Imphal. These were subjected to investigations to support the
diagnosis. These cases were also subjected to liver function tests and clinical diagnosis was confirmed
perioperatively and post-operatively by histopathological examination. Their clinical and
investigative data were compiled and analyzed. Statistical analysis was performed using chi square
test and t test. The level of significance was set at P< 0.05. Results: Total serum bilirubin was high in
74% of cases and so the remaining 26% was normal. There was a good positive correlation (r; =
0.606) between duration of appendicitis and serum bilirubin levels and this finding was statistically
significant (p-0.000). Mean serum bilirubin level in appendicular perforation was more than acute
appendicitis but the finding was statistically insignificant (p>0.05). Conclusion: With increase in the
duration of appendicitis there was rise in the level of bilirubin in this study.
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INTRODUCTION

Acute appendicitis is one of the commonest causes of “Acute
Surgical abdomen.” Appendicectomy is the most frequently
performed emergency abdominal operation and is often the
first major procedure performed by a surgeon in training. The
diagnosis of appendicitis still remains a dilemma in spite of
advances in the radiological and laboratory investigations.
Experienced clinicians accurately diagnose appendicitis based
on a combination of history, physical examination and
laboratory studies about 80% of the time. Recently, elevation
in serum bilirubin was reported, but the importance of the
raised total bilirubin has not been stressed in acute appendicitis
and appendicular perforation. It is well established that when
microbes invade the body, leukocytes defend it. This leads to
increase in the leukocyte count. Bacterial invasion in the
appendix is followed by transmigration of bacteria and the
release of pro-inflammatory cytokines such as TNF-alpha, IL6
and cytokines and reach the liver via superior mesenteric vein
(SMV) and may produce inflammation, abscess or dysfunction
of liver either directly or indirectly by altering the hepatic
blood flow.
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In view of the above context, the present study was undertaken
to assess association between serum bilirubin level and acute
inflammation of appendix (acute appendicitis and its
complications). A retrospective review by Estrada JJ et al.
studied the relationship between hyperbilirubinemia and
appendicitis. Patients with liver function tests done on
admission and pathologically confirmed appendicitis were
included in the study. Age, duration of symptoms, temperature,
white blood cell counts, systemic inflammatory response score,
and bilirubin levels were independent variables in a logistic
regression analysis assessing factors predicting the presence or
absence of appendicular gangrene/perforation. Elevated total
bilirubin levels (>1mg/dl) were found in 59(38%) of 157
patients. Patients with gangrene/perforation were significantly
more likely to have hyperbilirubinemia than those with acute
suppurative appendicitis. No statistical differences were
observed for any of the other variables. The odds of
appendicular perforation are three times higher (odds ratio
2.96) for patients with hyperbilirubinemia compared to those
with normal bilirubin levels. Hyperbilirubinemia is frequently
associated with appendicitis. Elevated bilirubin levels have a
predictive potential for the diagnosis of appendicular
perforation. Another study conducted by Khan S to determine
the role and predictive value of elevated total serum bilirubin
in the diagnosis of acute appendicitis. Out of 110 patients
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studied, 71 (64.54%) were males and 39(35.45%) were
females. Age distribution was between 6 years to 73 years with
a mean of 29.5 years. Out of 110 cases, 106 cases had acute
appendicitis out of which total serum bilirubin was elevated in
87 (82.07%) cases. The mean elevated total serum bilirubin
was 2.26 mg/dL, ranged 1.2 to 11.5 mg/dL. An interesting
finding observed was that patients in whom the appendix was
gangrenous or perforated; elevation of total serum bilirubin
was found to be higher as compared to simple suppurative
acute appendicitis. The specificity and sensitivity was 100%
and 82.07% respectively with predictive value of positive test
100% and predictive value of negative test 17.3%.The Study
concluded that elevated total serum bilirubin (without severe
abnormalities in the value of liver enzymes) is good indicator
of acute appendicitis. The specificity and sensitivity of
elevated total serum bilirubin was 100% and 82.07%
respectively with a predictive value for positive test 100%. If
total serum bilirubin is added to already existing laboratory
tests, then the diagnosis of acute appendicitis in clinically
suspected cases can be made with fair degree of accuracy and
delay in appendicectomy can be avoided. A retrospective
cohort study was conducted by Chambers AC et al among
1347 patients who underwent appendicectomy. Mean serum
bilirubin levels; perforated/ gangrenous appendicitis 20.5 mg/L
(SD 12.6), inflamed appendicitis mean 17.5mg/L (SDCI11.1),
norma lappendix mean 12.6 mg/L (7.0). Kruskale Wallis
indicated bilirubin levels were significantly different (H
128.87, df Y4 4, p < .001) between histological groups, and a
post hoc analysis with Bonferroni adjustment showed
perforated/gangrenous to be significantly higher than all other
groups (p < .001). Binary logistic regression combining White
Cell Count (WCC) level, C-Reactive Protein (CRP) and
Bilirubin levels gave a sensitivity and specificity of .69 with
AUROC Y.766(std error.015) for gangrenous/ perforated.
Assessment according to clinical relevance showed only 30.4%
of patients with an abnormally raised bilirubin had
gangrenous/perforated appendicitis. Serum bilirubin does not
independently predict perforation/gangrenous appendicitis.
Statistical analysis showed differences in mean bilirubin
between histological groups however this did not relate to
clinical significance as bilirubin levels were still within normal
clinical limits. Diagnosis of complicated appendicitis should be
made on clinical grounds, with utilization of biochemical/
haematological investigations, but there should not be
independent reliance on investigations such as bilirubin.

MATERIAL AND METHODS
Study design: Cross sectional study.

Study setting: The study was conducted in the Department of
General Surgery, Regional Intitute of Medical Sciences’,
Imphal, Manipur.

Study duration: The study was carried out from September
2014 to August 2016.

Study population: Clinically and ultrasonographically
diagnosed patients with acute appendicitis admitted and
operated between September 2014 to August 2016, in the
Department of Surgery, RIMS Hospital, were taken for study
during the study period.

Inclusion criteria

o All patient diagnosed and admitted as acute appendicitis
with or without complication.

e Patients who were willing to participate in this study.

Exclusion Criteria

e All patients documented to have a past history of
e Jaundice or Liver disease
e Chronic alcoholism (i.e. intake of alcohol of >40g/day
for Men and >20g/day in Women for 10 years)
e Haemolytic disease
e Acquired or Congenital biliary disease.
e Patients with seropositive HBsAg or HCV
e Patients with primary biliary tract disease.

Sample size: As per previous information the prevalence of
appendicitis is 16%.

Formula for single proportion

4PQ
12
n= sample size
P= prevalence
L=5(Absolute allowable error) Q=100-P
4x16x(100-16)
52
4x16x84
52
Sampling: Convenient sampling.
Study variable:

a. Age

b. Sex

c. Duration of symptoms

d. Diagnosis: Clinical/operative

e. Serum bilirubin: Total/Direct(mg/dl)
f. Liver enzymes: SGOT/SGPT/ALP
g. Histopathology

Working definition: Acute  appendicitis is the acute
inflammation of appendix Routine serum bilirubin test results
was compared with laboratory reference values given in Table-
1.

Table 1. Reference Range of Serum Bilirubin and Liver Enzymes

Test Normal Range
Serum Bilirubin

Total 0.3 - 1.0 mg/dl
Direct 0.1 — 0.3 mg/dl
Liver Enzymes

SGPT 0-35U/L
SGOT 0-35U/L
ALP 30—120 U/L

Study tools: A preformed proforma was used to gather
information about the subjects of study. Tools and materials
used are as follows:

e Sterile surgical gloves
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e Disposable sterile 2 cc syringe Table 1. Age distribution of the patients with acute appendicitis
e Serum vial
° Spirit swabs Age in years Frequency Percentage
. <20 105 48.8
e Tourniquet _ 21-30 71 33.0
e Ultrasonography machine. 31-40 21 9.8
¢ Randox RX Imola Autoanalyser machine. 41-50 6 28
51-60 12 5.6
Total 215 100.0
Procedure Mean + SD 237+117
Median (minimum-maximum) 21.0 (9-60)

A total of 215 patients admitted with clinical diagnosis of
“Acute Appendicitis” or “Appendicular Perforation” fulfilling
the inclusion criteria were included in this study. After taking
the proposed Informed Consent, data were collected using the
questionnaire / proforma. The primary data for this study was
the blood investigations of the patients. Routine blood
investigations (i.e. complete hemogram, platelet count,
reticulocyte count etc.)

Serum Bilirubin (Total & Direct bilirubin)
Liver Enzymes, which include -

SGPT (Alanine transaminase)

SGOT (Aspartate transaminase)

ALP (Alkaline phosphatase)

Seropositive for HbsAg/HCV

Urine examination (routine & microscopy)

Serum bilirubin were measured by photometric method using
Randox RX Imola Autoanalyser. Photometry is the most
common analytical technique used in clinical biochemistry.
Data collected included age, sex, duration of symptoms,
clinical diagnosis/ operative finding and liver function test.
Clinical diagnosis was confirmed by histopathology. Clinical
and investigative data was compiled and analyzed, and
observed.

Statistical Analysis: Datas were first entered in Microsoft
excel 7. Then using SPSS software 16 data were analysed.
Descriptive statistics used were mean, percentages &
proportions. Chi square test and t-test were used for test of
significance. Probability value of less than 0.05 was taken as
significant.

Ethical Issue: The study was carried out only after obtaining
approval from the Institutional Ethics Committee (IEC),
Regional Institute of Medical Sciences, Imphal.
Confidentiality. Informed consent was taken from all the
participants.

Conflict of interest: None.

RESULTS AND OBSERVATIONS

A Cross sectional study was conducted among 215 patients of
acute appendicitis with or without complication in the
Department of General Surgery, Regional Institute of Medical
Sciences, Imphal, Manipur from September 2014 to August
2016 to determine any association between serum bilirubin
level and acute inflammation of appendix. Table 1 and Figure
1 showed that acute appendicitis was common in the age group
<20 years (48.8%) followed by 21-30 years (33.0%) and so on.
Mean age was 23.7 years with a standard deviation of 11.7
years. Minimum age for acute appendicitis in this study was 9
years and maximum was 60 years.

Table 2. Sex distribution of the patients with acute appendicitis

Sex Frequency Percentage
Female 115 53.5

Male 100 46.5

Total 215 100.0

Female constituted 53.5% of the patients which was more than
males which constituted 46.5% of the patients as shown in
Table 2.

Table 3. Age distribution of the patients stratified by sex

Ageinyears Female (%) Male (%) Total (%) Mann whitney U
test p-value

<20 71 (67.6) 34 (32.4) 105 (100.0)

21-30 32 (45.1) 39 (54.9) 71 (100.0)

31-40 6 (28.6) 15(71.4) 21 (100.0) NA

41-50 3(50.0) 3(50.0) 6 (100.0)

51-60 3(25.0) 9 (75.0) 12 (100.0)

Total 115 (53.5) 100 (46.5) 215 (100.0)

Mean+SD  204+9.9 2744125 23.7+11.7 NA

Mean 18 (10-60) 26 (9-60) 21 (9-60)

(Range) p-0.009

Table 3 shows that in the age group <20 year’s acute
appendicitis was common in females but in later years males
were more common. Average age (median) among females (18
years) was significantly (p-0.009) less than males (26 years).

Table 4. Distribution of the patients by serum bilirubin level

Serum bilirubin Frequency Percentage
Total bilirubin

Normal 56 26.0

High 159 74.0

Mean = SD 1.54+0.7

Direct bilirubin

Normal 40 18.6

High 175 81.4

Mean + SD 0.79+0.7

Total bilirubin was high in 74% of cases and so the remaining
26% was normal. Direct bilirubin was high in 81.4% of cases
as shown in Table 6.

Table 7. Distribution of the patients by liver enzymes

Liver enzymes Frequency Percentage
SGOT

Normal (0-35U/L) 178 82.8
High (>35U/L) 37 17.2
Mean £+ SD 29.0+11.3

SGPT

Normal(0-35U/L) 194 90.2
High (>35U/L) 21 9.8
Mean + SD 262+12.7

Alkaline phosphatise

Normal(30-120U/L) 212 98.6
High (>120U/L) 3 1.4
Mean + SD 77.3 £24.0
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SGOT level was increased in only 17.2% of cases and SGPT in
9.8% of cases. Alkaline phosphatase was raised in only 1.4%
of cases.

Table 7. Distribution of the patients by other related

investigations
Others related investi gations Frequency Percentage
TLC
Normal(4000-11000/cumm) 107 49.8
High(>11000/cumm) 108 50.2
Mean + SD 11470 £ 4186
Neutrophil
Normal (40-75%) 104 48.4
High(>75%) 111 51.6
Mean + SD 71.1+£12.3
Lymphocyte
Low (0-23) 111 51.6
Normal (24-45) 91 424
High (>45) 13 6.0
Mean + SD 245+ 11.7

High TLC was found in half of the cases and also neutrophilia
in half of the cases.

Table 8. Distribution of the patients by clinical diagnosis

Clinical diagnosis on admission Frequency  Percentage
Acute appendicitis 191 88.8
Appendicular perforation 24 11.2

Total 215 100.0

Clinically 191 cases (88.8%) had acute appendicitis and the
remaining 11.2% had appendicular perforation as shown in
Table 8.

Table 10. Distribution of the patients by post operative finding

Post operative finding Frequency Percentage
Acute appendicitis 164 76.3
Appendicular perforation 51 23.7

Total 215 100.0

Table 10 and 9 show that after operation acute appendicitis
was present in 76.3% of cases and appendicular perforation in
23.7% of cases.

Table 11. Relation between clinical diagnosis and post operative
finding

Clinical diagnosis  Post operative ﬁnding Chi-square

AA (%) AP (%) Total (%) test p-value
Acute 158 (82.7) 33(17.3) 191(100.0)  Chi-square
appendicitis (AA) value=39.2
Appendicular 6(25.0) 18 (75.0) 24 (100.0) p-0.000
perforation (AP)
Total 164 (76.3) 51(23.7) 215 (100.0)

In Table 11, 82.7% of patients diagnosed as acute appendicitis
clinically had acute appendicitis and for appendicular
perforation it was 75% as shown in table 11. This finding is
found to be statistically significant (p<0.05).

Table 13. Distribution of patients by duration of appendicitis

Duration of acute abdomen Frequency Percentage
One day 150 69.8

Two days 46 21.4

Three days 19 8.8

Total 215 100.0

Most of the patients were admitted within 24 hours of onset of
symptoms (69.8%) followed by after 24 hours (21.4%) and
after 72 hours (8.8%).

Table 14. Relation between duration of appendicitis and
bilirubin level

Total Bilirubin

1= 0.606
p-0.000

Spearman’s correlation

Duration of appendicitis
Significance

There was good positive correlation (r= 0.606) between
duration of appendicitis and serum bilirubin level and this
finding was statistically significant (p-0.000).

duration

a 10 20 30 40 50
Total Bilirubin (mg/dL)

Figure 11. Scattered diagram showing relation between duration
of appendicitis and bilirubin level

Table 15. Relation between duration of appendicitis and
bilirubin level

Post operative finding Total bilirubin ~ Mann-Whitney U test
Mean + SD p-value

Acute appendicitis 1.46 £ 0.6 p-0.566

Appendicular perforation ~ 1.56 + 0.8

Mean serum bilirubin level in appendicular perforation was
more than acute appendicitis but the finding was statistically
insignificant (p>0.05).

Serum Bilirubin Autoanalyser

Photograph 1. Randox RX Imola for serum bilirubin analysis
using photometric method
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Photograph 2. Randox RX Imola for serum bilirubin analysis
using photometric method

DISCUSSION

In this study 215 patients were enrolled for the study of which
115 patients (53.5%) were females while the remaining 100
patients (46.5%) were males. The mean age in this study
population was 23.7 + 11.7 years, minimum age was 9 years
and maximum age was 60 years. Of the 215 patients, 191
(88%) were diagnosed as acute appendicitis clinically while
11.2% were diagnosed with Appendicular perforation. On
Ultrasonography, 78.1% patients were diagnosed with acute
appendicitis or appendicular perforation while 21.9 % had
normal findings. Intra-operatively 76.3% were confirmed as
acute appendicitis while 23.7% were diagnosed with
Appendicular perforation. Patients with normal bilirubin level
were seen in 26% while 74% had raised bilirubin levels. Out
of 164 patients with acute appendicitis, 75.0% had raised
bilirubin levels, while 25.0% had normal levels. 51 patients
were diagnosed as appendicular perforation, 36 patients (70.6
%) had raised bilirubin levels, while the remaining 15 patients
(29.4%) had normal levels. The mean bilirubin levels in
patients diagnosed with acute appendicitis was 1.46 +0.6
mg/dL.  while in patients diagnosed with Appendicular
perforation was 1.56 +£0.8 mg/dL.

The Direct bilirubin in patients diagnosed with acute
appendicitis was 0.9+0.57 mg/dL. The Direct bilirubin in
patients diagnosed with Appendicular perforation was
1.2+1.06 mg/dL. In the study by Khan et al. 87.7% of acute
appendicitis patients had raised bilirubin which is even higher
than this study (75.0%). The mean level of bilirubin was also
higher in that study (2.38 mg/dl vs 1.46 mg/dl). Other studies
also had similar finding (raised serum bilirubin) like in the
study by Agrawal et al/, Emmanual et al, Wasnik et al etc.
Almost similar finding was observed in another Khan study
where serum bilirubin was raised in 77% of cases. Even higher
proportion with raised bilirubin was observed (99.4%) in a
prospective study was carried out by Saxena et al. at rural
tertiary healthcare center which included 213 patients. Patients
with Appendicular perforation had a mean bilirubin level of
1.5mg/dl, which was significantly higher than those with a non
perforated appendicitis in a study by Sand et al. Other studies
that had increased serum bilirubin level in perforation than
acute appendicitis were Estrada et a/, Emmanuel et al., Atahan
et al., Jamaluddin et al. and Giordano et al. In this study
majority of the patients presented 24 hours (69.8%) followed

by 48 hours (21.5%) and 72 hours (8.8%) after the onset of
symptoms. There was a significant positive correlation (r=
0.606) between duration of appendicitis and level of bilirubin.
With the increase in duration of appendicitis there was raised
in the level of bilirubin in this study.

REFERENCES

Albu E, Miller BM, Choi Y, Lakhanpal S, Murthy RN, Gerst
PH. Diagnostic value of C-reactive protein in acute
appendicitis. Dis Colon Rectum. 1994 Jan;37(1):49-51.

Alvarado A. A practical score for early diagnosis of acute
appendicitis. Ann Emerg Med. 1986 May;15(5):557-64.

Beg RB, Garlington AW. Translocation of certain endogenous
bacteria from the GI tract to mesenteric lymph node and
other organ in Gonobiotic mouse model. Infect Immunol.
1979 Feb;23:403-11.

Bennion RS, Baron EJ, Thompson JE Jr, Downes J,
Summanen P, Talan DA et al. The Bacteriology of
Gangrenous and Perforated Appendicitis-Revisited. Ann.
Surg. 1990 Feb;211(2):165-71.

Courtney M. Townsend . The appendix. In: Townsend CM,
Beauchamp RD, Evers BM, Mattox KL, editors. Sabiston
Text Book of Surgery. Chapter 51. 19th ed. Philadelphia:
Saunders an Imprint of Elsevier; 2008.p. 1279-91.

De Carvalho BR, Diogo-Filho A, Fernandes C, Barra CB.
Leukocyte count, C reactive protein, alpha-1 acid
glycoprotein and erythrocyte sedimentation rate in acute
appendicitis. Arq Gastroenterol. 2003 Jan-Mar;40(1):25-
30.

Deutsch AA, Shani N, Reiss R. Are some appendectomies
unnecessary? An analysis of 319 white appendices. J R
Coll Surg Edinb. 1983 Jan;28(1):35-40.

Eley A, Hargreaves T, Lambert HP. Jaundice In Severe
Infections. The British Medical Journal 1965 Jul;
2(5453):75-7.

Emmanuel A, Murchan P, Wilson I, Balfe P. The value of
hyperbilirubinaemia in the diagnosis of acute appendicitis.
Ann R Coll Surg Engl. 2011 Apr;93(3): 213-7.

Estrada JJ, Petrosyan M, Barnhart J, Tao M, Sohn H, Towfigh
S, et al. Hyperbilirubinemia in Appendicitis: A New
Predicator of Perforation. J Gastrointest Surg 2007
Jun;11(6):714-8.

Gronroos JM, Gronroos P. A fertile-aged woman with right
lower abdominal pain but unelevated leukocyte count and
C-reactive protein: acute appendicitis is very unlikely.
Langenbecks Arch Surg. 1999 Oct;384(5):437-40.

Gurleyik E, Gurleyik G, Unalmiser S. Accuracy of serum C-
reactive protein measurements in diagnosis of acute
appendicitis compared with surgeon's clinical impression.
Dis Colon Rectum. 1995 Dec;38(12):1270-4.

Jaffe BM, Berger DH. The appendix. In: Brunicardi FC,
Anderson Dk, Billiar TR, et al. Schwartz’s Principles of
Surgery. 9th ed. New York: Mcgraw Hill; 2010. p.

Jeffrey RB Jr, Laing FC, Lewis FR. Acute appendicitis: high-
resolution real-time US findings. Radiology. 1987
Apr;163(1):11-4.

John M. The Appendix. In: Townsend CM, Beauchamp RD,
Evers BM, Mattox KL, editors. Sabiston Textbook of
Surgery. 18" ed. Philadelphia: Saunders Elsevier; 2008. p.
1333-47.

Juric I, Primorac D, Zagar Z, Biocic M, Pavi¢ S, Furlan D, et
al. Frequency of portal and systemic bacteremia in acute
appendicitis. Pediatr Int. 2001 Apr; 43(2):152-6.



2138

Lalrammuana, Association between serum Bilirubin levels and acute inflammation of Appendix

Kalan M, Talbot O, Cunlife WJ, Rich AJ. Evaluation of the
modified Alvrado score in the diagnosis of acute
appendicitis. A prospective study. Ann R Cool Surg Engl.
1994 Nov;76(6):418-9.

Khan S. Elevated Serum Bilirubin In Acute Appendicitis: A
New Diagnostic Tool. Kathmandu Univ Med J 2008 Apr-
Jun;6 (2): 161-5.

Khan S. Evaluation of hyperbilirubinemia in acute
inflammation of appendix: A prospective study of 45 cases.
Kathmandu Univ Med J. 2006 Jul-Sep;4(3):281-9.

Lau WY, Teoh-Chan C, Wong SH. The Bacteriology And
Septic Complication Of Patients With Appendicitis. Ann.
Surgery 1984 Dec;200(5):576-81.

Lim HK, Lee WJ, Lee SJ, Namgung S, Lim JH. Focal
appendicitis confined to the tip: diagnosis at US.
Radiology. 1996 Sep;200(3):799-801.

O' Connel PR. The Vermiform Appendix. In: Williams NS,
Bulstrode CJK, O'Connell PR, editors. Bailey and Love's -
Short practice of surgery. 25" ed. London: Edward Arnold
Publishers Ltd; 2008. p. 1204-8.

Pieper R, Kager E, Nasman P. Acute appendicitis a clinical
study of 1018 cases of emergency appendicectomy. Acta
Chir Scand. 1982;148(1):51-62.

Puylaert JB, Rutgers PH, Lalisang RI, de Vries BC, van der
Werf SD, Dorr JP, et al. A prospective study of
ultrasonography in the diagnosis of appendicitis. N Engl J
Med. 1987 Sep 10;317(11):666-9.

Rao PM, Rhea JT, Novelline RA, Mostafavi AA, McCabe CJ.
Effect of computed tomography of the appendix on
treatment of patients and use of hospital resources. N Engl
J Med. 1998 Jan;338:141-6.

Rioux M. Sonographic detection of the normal and abnormal
appendix. AJR Am J Roentgenol. 1992 Apr;158(4):773-8.

Sand M, Bechara FG, Holland-Letz T, Sand D, Mehnert G,
Mann G. Diagnostic Value Of Hyperbilirubinemia As A
Predictive Factor For Appendiceal Perforation In Acute
Appendicitis. The Am J Surg 2009 Aug;198(2):193-8.

Scatten WE, Desprez JD , Holden WD. A bacteriologic study
in portal blood in man. AMA Arch Surg.1995
Sep;71(3):404-9.

Smink DS, Soybel DI. Appendix and Appendectomy. In:
Zinner MJ, Stanely W, editors. Maingot’s abdominal
operations. 11™ ed. Ashely: McGraw Hill; 2007. p. 589-
612.

Temple CL, Huchcroft SA, Temple WJ. Natural History of
appendicitis in adults. A prospective study. Ann Surg. 1995
Mar;221(3): 278-81.

Thimsen DA, Tong GK, Gruenberg JC. Prospective evaluation
of C-reactive protein in patients suspected to have acute
appendicitis. Am Surg. 1989 July;55(7):466-8.

Thompson MM, Underwood MJ, Dookeran KA, Lloyd DM,
Bell PRF. Role of sequential leucocyte counts and C-
reactive protein measurements in acute appendicitis. Br J
Surg. 1992 Aug;79(8):822-4.

Von Titte SN, McCabe CJ, Ottinger LW. Delayed
appendicectomy for appendicitis:causes and consequences.
Am J Emerg Med. 1996 Nov;14(7):620-2.

Wang P, Ayala A, Ba ZF, Zhou M, Perrin MM, Chaudry IH.
Tumor necrosis factor —alpha produces hepatocellular
dysfunction despite of normal cardiac output and hepatic
microcirculation. Am J Physiol. 1993 Jul:265(1):126-32.

Wang P, Ba ZF, Chaudhary IH. Hepatic extraction of indo-
cyanine green is depressed in early sepsis despite increase
hepatic blood flow and cardiac output. Arch Surg.
1991;126(2):219-24.

Wang P, Chudhary IH. Mechanism of hepatocellular
dysfunction during hyper dynamic sepsis. Am J Physiol.
1996 May;270(5 Pt 2):927-38.

Weltman DI, Yu J, Krumenacker J, Huang S, Moh P.
Diagnosis of acute appendicitis: Comparison of 5- and 10-
mm CT sections in the same patient. Radiology. 2000
Jul;216(1):172-7.

Whiting JF, Green RM, Rosen AB, Gollan JL. TNF-alpha
decreases hepatocyte bile salt uptake and mediated
endotoxin-induced cholestasis. Hepatology. 1995 Oct;22(4
Pt 1):1273-8.

Wise SW, Labuski MR, Kasales CJ, Blebea JS, Meilstrup JW,
Holley GP, et al. Comparative assessment of CT and
sonographic techniques for ap-pendiceal imaging. AJR Am
J Roentgenol. 2001 Apr;176(4):933-41.

seskeskoskoskockok



