
8 / Rev. Cienc. Salud. Bogotá (Colombia) 7 (2): 8-14, mayo-agosto de 2009

Artículos originales

The pattern of fall of serum bilirubin after 
operative relief of obstructive jaundice.  

A preliminary report
Perfiles de caída de la bilirrubina sérica luego de corrección quirúrgica  

de la ictericia obstructiva

David O. Irabor, MD1

Summary
This is the beginning of a prospective study 

on patients who have obstructive jaundice to 
see how the serum bilirubin falls after operative 
relief of the obstruction. Seven of such patients 
have been studied; four had carcinoma of the 
head of the pancreas while the other three had 
choledocholithiasis. The patients with carcinoma 
had relief of the jaundice through a biliary-en-
teric anastomosis and those with common bile 
duct stones had choledochotomy with stone ex-
traction which was completed with insertion of 
a T-tube. Serial bilirubin estimations were then 
performed post-operatively to chart the pattern 
and rate of descent of this in each patient. Our 
observations suggest that the pattern of fall of 
serum bilirubin after successful decompression 
of the extra-hepatic biliary tree exhibit a distinct 
pattern regardless of the surgical procedure per-
formed for the relief of the obstruction.

Key words: serum bilirubin, obstructive 
jaundice.

Resumen
El presente artículo es el reporte preliminar 

de un estudio prospectivo de pacientes con icte-
ricia obstructiva, que evalúa la disminución pro-
gresiva en los niveles séricos de bilirrubina luego 
de la corrección quirúrgica de la obstrucción. El 
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estudio incluye 7 pacientes, 4 de ellos con carci-
noma en la cabeza del páncreas y los 3 restantes 
cursaron con coledocolitiasis. Los pacientes con 
carcinoma fueron sometidos a una anastomosis 
bilio-entérica con el fin de corregir la ictericia, 
mientras que los pacientes con cálculos en el con-
ducto biliar fueron sometidos a coledocotomía, 
extracción de los cálculos biliares e inserción 
de un tubo en T. Posteriormente, se realizaron 
numerosas cuantificaciones de los niveles de 
bilirrubina en suero, para determinar el patrón 
y la taza de descenso de dichos niveles en cada 
paciente. Los resultados muestran el patrón de 
caída de los niveles séricos de bilirrubina luego 
de la desobstrucción exitosa de las vías biliares 
extrahepáticas. Tres pacientes mostraron un 
patrón aberrante a pesar del correcto procedi-
miento quirúrgico.

Palabras clave: bilirrubina sérica, ictericia 
obstructiva.
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Introduction 
In the majority of health centers in Nigeria 

(Tertiary centers inclusive), pre-operative di-

agnosis of surgically-amenable hepatobiliary 

disease is possible, however post-operative as-

sessment, especially those treated for obstruc-

tive jaundice, is difficult. Knowing the adequacy 

of a biliary-enteric anastomosis in the early 

post-operative period is essential in forestalling 

delays in re-operation in those anastomoses that 

fail to decompress the hepatobiliary tree.

An appropriate imaging technique for as-

sessing the adequacy of a biliary-enteric anas-

tomosis is a radioisotopic HIDA scan (1-2). This 

has the advantage of not being severely limited 

by the level of serum bilirubin the way an in-

travenous cholangiogram (which is available in 

many centers) is limited (3-5). Unfortunately 

very few tertiary centers possess facilities for 

HIDA-scanning, and the expense is beyond 

most hospital patients in this country (3).

By knowing the particular ‘signature’, so to 

speak, of an adequate biliary-enteric drainage 

through simple serial bilirubin estimations post-

operatively, one may pick in time those who will 

require re-operation before they deteriorate.

Materials and methods
Seven adult patients with surgical (obstruc-

tive) jaundice were admitted over a period of 10 

months onto the author’s surgical unit.

Indices like age, sex, serum bilirubin, alka-

line phosphatase, common bile duct diameter 

on ultrasound scan, Prothrombin time ratio 

and packed cell volume were recorded pre-op-

eratively. Subsequently standard pre-operative 

preparation for obstructive jaundice patients 

were carried out in all the patients. These in-

clude low protein/high carbohydrate/no fat 

diet, bowel preparation, vitamin K injections, 

rehydration with normal saline infusion and 

procurement of mannitol infusion, 3rd genera-

tion cephalosporins, fresh frozen plasma and 

fresh whole blood for use in theatre.

Operative treatment was through a wide 

right subcostal incision. Those with common 

bile duct stoned had cholecystectomy, choledo-

chotomy, extraction of stones with Desjardin 

forceps, irrigation of the extra-hepatic biliary 

tree with sterile saline, and this was completed 

with insertion of a T-tube. The 4 patients with 

carcinoma of the head of the pancreas had a loop 

cholecystojejunostomy and jejunojejunostomy. 

All the patients had closed tube subhepatic 

drains inserted which exited through separate 

stab wounds in the flank and were connected to 

drainage bags.

Post-operatively, intravenous ceftriaxone 

and metronidazole were continued for 5 days. 

Adequate pain control was by intramuscular 

injections of pentazocine. Satisfactory hourly 

urine outputs were ensured by adequate hydra-

tion. Serum bilirubin levels were requested for 

every 2 days and the effluents from T-tubes and/

or subhepatic drains were recorded daily. This 

line of management continued until the effluent 

from each subhepatic drain was less than 50mls 

daily and/or when T-tube cholangiograms done 

on the 10th post-operative day showed flow of 

contrast into the duodenum and no evidence of 

retained stones.

Results
There were 7 patients observed in this study. 

Four patients had carcinoma of the head of 

the pancreas (CAHOP); 3 males and 1 female. 

The three patients with ductal stones were all 

females.
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The age range was 36 to 81 years. Five of the 
patients were in the sixth decade.

The total serum bilirubin ranged from 7.1 
to 24.2 mg% with the majority between 11.5 to 
17.1 mg% (5 patients). (Table 1) The conjugated 
bilirubin levels were between 3 to 17.6 mg% 
with a mean level of 11.6 mg%

The diameter of the common bile duct as 
measured on ultrasound scan ranged from 9 to 
20mm with a mean of 14.3mm. The patient who 
had the widest common bile duct had the high-
est serum bilirubin level; this was a patient with 
carcinoma of the head of the pancreas.

The packed cell volumes (PCV) of the pa-
tients at presentation ranged between 25% and 
42%, most were between 33-38% with only one 
patient having a PCV of 25%.

The Prothrombin time (PT) ratios were be-
tween 0.9 and 2.3. The patient with the lowest 
PCV (25%) had the most deranged PT (2.3).

The alkaline phosphatase levels were el-
evated in all the patients. The lowest level was 
241iu/l while the highest was 2850iu/l.

The observed pattern of reduction or fall 
in the serum level of bilirubin was that in all 7 
patients there was an initial precipitous drop of 
roughly 2/3rd of the presenting value by the 2nd 
post-operative day. There was then a gradual 
decline up to the 7th post-operative day when 
the measured levels were one-thirds of the 
presenting value and by the 14th day the serum 
bilirubin was roughly one-fifths of the value at 
presentation. (Table 2, Figure 1)

The alkaline phosphatase levels did not fall 
proportionately with the serum bilirubin and lev-
els stayed high for upwards of 2 weeks after sur-
gery before a significant fall was observed, even 
after the jaundice had significantly cleared.

There was one mortality; the 81 year-old 
man with carcinoma of the head of the pancreas 

who had a presenting total bilirubin level of 24.2 
mg%. He died on the 16th post-operative day 
in the intensive care unit from multiple organ 
dysfunction.

Discussion
When the likely pattern of a disease process 

is known it makes its diagnosis fairly straight-
forward, likewise a return to normalcy after 
an illness usually follows fairly well-known 
predictable steps. This is why a post-operative 
complication is defined as a deviation from the 
expected path towards recovery after an opera-
tion. The seven patients in this study have been 
recorded to show certain post-operative patterns 
after a successful relief of extra-hepatic biliary 
obstruction and the pattern was distinct enough 
to focus attention on. This implies that by the 
2nd post-operative day one should request for 
a serum bilirubin, if the latest values are not 
roughly 2/3rd of the pre-operative value one 
should start having suspicions and if by the 
7th post-operative day the new levels are not 
roughly one-thirds of the presenting value, 
one should consider re-operation (at least in the 
third world where Iminodiacetic (IDA) isotope 
scans may not be available).

 An exhaustive search through Pubmed and 
Google scholar did not yield any other study 
which has alluded to this distinct pattern.

Other observations made included the fact 
that the severity of jaundice did not determine 
how wide the common bile duct (CBD) would 
be and also did not determine the degree of de-
rangement in the Prothrombin time (PT) ratio. 
(Table 1)

The widest CBD diameter (20mm) was seen 
in a patient with carcinoma of the head of the 
pancreas (CHOP) who had the highest level of 
serum bilirubin (24.2mg% with a conjugated 
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fraction of 17.6mg%). The 2nd highest CBD di-
ameter, 19mm, was recorded for a 50 year-old 
patient with CBD stones; however her total se-
rum bilirubin was 11.5mg% with a conjugated 
fraction of 8.6mg%

In patients with ductal stones, obstruction 
of the CBD by the stones may not be total thus 
reducing the backpressure required to dilate the 
CBD and also elevate the serum bilirubin. A cer-
tain amount of fibrous thickening of the CBD 
also occurs when stones are present and this 
may limit the extent of distensibility. This may 
vary from patient to patient depending on the 
number of times they have had cholangitis and 
the severity of such episodes. This may explain 
the variability in CBD size and level of jaundice 
especially in patients with stones.

Derangement of the PT ratio (value 2.3) was 
seen in only one patient with a total bilirubin of 
14.4mg%. She was a 65 year-old female with 
CAHOP. On an ascending scale her bilirubin level 
was 3rd from the bottom while the patient with 
the highest level of bilirubin (24.2mg %) did not 
have a significant derangement of his PT ratio; 
he was an 81 year-old patient with CAHOP also. 
It is still unclear why derangement in clotting 
profile is not proportional to the level of serum 
bilirubin given the fact that increases in bilirubin 
levels from extrahepatic biliary obstruction are 
a function of time i.e. the longer the obstruction, 
the higher the bilirubin levels. One should then 
expect that the longer there is no production of 
vitamin K-dependent clotting factors from the 
obstruction, the worse the PT ratio should be. 
However our observations have shown that this 
relationship does not hold. This has also been 
observed in a previous study (6).

The alkaline phosphatase levels were elevat-
ed in all the patients. However the elevations 
were not pari passu with the serum bilirubin. 

Some authors have stated that these two param-
eters rise in a progressive and parallel manner 
to characterize extrahepatic biliary obstruction5. 
This was not our finding as it was observed that 
the two highest levels of alkaline phosphatase 
were not seen in the two highest bilirubin levels 
(Table 1). In addition, in the post-obstructive 
phase, the serum bilirubin fell much more 
rapidly than the alkaline phosphatase. The re-
turn of alkaline phosphatase to normal follow-
ing relief of biliary obstruction has been found 
to be extremely variable.2 Long after the hyper-
bilirubinemia has subsided, reduction of alka-
line phosphatase may be modest, may remain 
2 or more times higher than normal despite an 
apparently successful clinical result.2 This ob-
servation has been adduced to the period of full 
recovery of the hepatocytes and cholangiocytes 
from the toxic effect of the pent-up bile which 
may apparently take up to 2 months after the 
jaundice has resolved (2,7). 

The pattern of fall of serum bilirubin in the 
patients in this study was unique in spite of the 
small number of patients that one was motivat-
ed to put it on record. (Table 2 and Figure 1).

The effluent of bile draining from the T-
tubes and/or subhepatic drains was between 
1.5 to 4.5 liters with the mode around 2.3 liters, 
yet the pattern of fall of bilirubin seemed to be 
uninfluenced by the different amounts of bile 
lost to the exterior in the different patients. 
It is on record that ‘following relief of biliary 
obstruction there is frequently a prompt and 
major choleresis and bile volumes may exceed 4 
liters per day. The secretion of this bile is under 
an altered physiological drive thus during the 
days following biliary drainage, the bile is of low 
bilirubin and bile salt concentration’ (2). 

Many hepatobiliary surgeons would have 
noticed this when the deep green bile encoun-
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tered during surgery is replaced by a straw-
colored bile postoperatively. This is also related 
to the loss of the enterohepatic circulation of bile 
salts in addition to a slow return of the impaired 
liver to normal function (2).

The mortality in this study was the 81 year-
old man with carcinoma of the head of the 

pancreas who had a presenting serum bilirubin 
of 24.2mg%. He died of multisystemic organ 
failure on the 18th postoperative day. Mortal-
ity in patients having surgery for obstructive 
jaundice has been reported to be associated with 
high pre-operative levels of serum bilirubin es-
pecially above 17.7mg% (8).

Table 1: Parameters at presentation

AGE/SEX Diagnosis
Bilirubin (mg%)

T C
ALP
(iu/l)

CBD size by USS (mm)
PCV
(%)

PT ratio

36/F CBD stone  16.2 14.4 803 11 34 1.3
50/F CBD stone  11.5 8.6 2850 19 33 1.0
50/F CAHOP  17.1 12.0 679 14 38 1.6
52/F CBD stone  7.1 3.0 241 12 33 1.2
64/M CAHOP  14.9 11.8 597 13 35 1.3
65/F CAHOP  14.4 12.8 556 15 25 2.3
81/M CAHOP 24.2 17.6 1231 20 42 1.3

Legend
USS = Ultrasound scan
CBD = Common bile duct
Bilirubin: T = Total, C = Conjugated
PCV = Packed cell volume
ALP = Alkaline phosphatase
PT = Prothrombin time
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Table 2. Serial bilirubin values post-surgery

Initials Diagnosis
Preop

Bilirubin
(mg%)

Operation
performed

Postop serum bilirubin levels from days 1 to 14

BD
CBD
 stone

16.2 t-tube 11 9 8 6.1 5.4 5.3 3.3

TC
CBD
 stone

11.5 Bypass 7 3.7 2.8 1.8 1.0

PB
CAHOP

17.1 Bypass 10.1 6.0 5.8 5.0 5.0 4.0

OG
CBD 
stone

7.1 t-tube 5 3.1 2.3 1.6

SW
CAHOP

14.4 Bypass 7.9 5.1 4.9 4.0 3.7 1.8

OR
CAHOP

24.2 Bypass 13.9 11.4 8.8 7.3 5.6

OA
CAHOP

14.9 Bypass 10.7 7.1 4.8 1.3

Figure 1: Graph showing pattern and rate of fall of serum bilirubin post-surgery
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