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Abstract 
Background: Patients with malignant obstruction of the biliary tract suffer from 
progressive jaundice and purities, and if the obstruction is not relieved they will die 
from cholangitis, septicaemia or liver failure. The correct choice between many 
operative and non-operative procedures available to relive jaundice is not yet 
determined. 
Unresectable disease (perihilar cholangiocarcinoma) found at the time of open 
exploration can be treated with a palliative surgical biliary bypass such as 
modified Longmire technique.

Methods: Eighteen (18) cases with unresectable hilar cholangiocarcinoma found at 
the operation underwent modified Longmire technique for biliary decompression.

Results: The mean preoperative bilirubin level was 22 mg/dl. The post operative 
mean total bilirubin level was below 5mg/dL about 1 month after surgery. During 
the follow-up period, averaging 22 months (max 6 years), jaundice recurred only 
near the death of these patients. There was 1 in-hospital death, and the median 
survival was 18 months (maximum 6 years). The operation completely relieved the 
jaundice, and excellent palliation was achieved for more than 85% of the survival 
time.

Conclusion: We found this technique very effective to palliate patients mentioned 
above.
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Introduction
Patients with malignant obstruction of the biliary tract 
suffer from progressive jaundice with its attending 
pruritis.
Death from cholangitis, septicaemia or liver failure 
ensues if the obstruction is not relieved. A 
bewildering array of operative and non-operative 
procedures are available for the treatment of these 
patients.
Treatment Options: A wide range of treatment 
options is available. Non-operative decompressions 
are indicated in patients with poor surgical risks and 
in patients with short life expectancy due to 
extensive tumors or multiple metastasis. 
Percutaneously placed catheters or endoscopically 
placed endoprosthesis can be used. Percutaneous 
placement of expandable metal stents or drainage 
catheters is usually the appropriate approach for 

proximal tumors [1, -4].There is a significant risk of 
cholangitis with internal and external drainage, and 
stent occlusion is not uncommon [3].  
Curative resection offers the only hope of cure and 
long term survival [1, 4-6]. 
Patients should undergo surgical exploration if they 
have no signs of metastasis or locally unresectable 
disease on preoperative investigations [1].
Although surgical bypass offers improved patency 
and fewer episodes of cholangitis, an operative 
intervention is not warranted in patients with 
metastatic disease [1, 4]. 
However, despite improvements in ultrasonography, 
CT scanning, and MRI, more than one half of patients 
who are explored are found to have peritoneal 
implants, nodal or hepatic metastasis, or locally 
advanced disease that precludes resection [7, 11]. 
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The available retrospective evidence suggests that 
surgical biliary bypass offers more durable 
palliation in these patients. The palliative options for 
patients with unresectable perihilar 
cholangiocarcinoma include [1] tumor debulking with 
Roux-en- Y hepaticojejunostomy and intraoperative 
placement of Silastic transhepatic catheters, and [5] 
Roux-en- Y hepaticojejunostomy using the segment 3
or 4 duct. These unilateral bypasses should be 
avoided in the presence of ipsilateral liver lobe 
atrophy, a finding that indicates limited functional 
hepatic parenchyma.

The original technique was invented by Dr. 
Longmire in 1948 which was a partial hepatectomy 
and one-layer anastomosis approximating dilated 
bile duct mucosa to jejunal mucosa with simple 
interrupted sutures and placement of a stent 
and through the anastomosis. Finally, end-to-side 
jejunojejunostomy was performed about 60 cm from 
the choledochojejunostomy. 

In 1971, Dr. Longmire indicated that the following 
modifications must be applied for the procedure to 
be performed successfully [12]: after partial 
hepatectomy and finding 2 or 3 dilated ducts and 
further dilating them by Bake’s dilatator6-8mm, a 
one-layer anastomosis between the anti mesenteric 
boarder of a roux limb of jejunum and the duct is 
constructed by approximating mucosa to mucosa with 
simple interrupted 6-0 absorbable sutures. Just 
before the anterior layer of the anastomosis is 
completed, a -16- gauge Nelaton Suction Catheter 
with side holes threaded through the opening to 
avoid any tension on the anastomosis, the jejunum is 

secured to the adjacent liver capsule. Finally, a 
hand-sewn end-to-side jejunojejunostomy is 
performed about 60 cm from the 
choledochojejunostomy with 3-0 Gambee silk sutures. 
Two panrose drains are placed in the right upper 
quadrant.

Although this was an effective technique, small 
number of cases managed with this technique has 
been recorded in the literature since Longmire and
Sanford introduced this procedure in 1948. We wish
to report successful use of this operation for biliary 
drainage in primary adenocarcinoma of the 
intrahepatic bile ducts....

Materials and Methods
The clinical records of 18 cases with 

unresectable hilar cholangiocarcinoma found at the 
operation and post operative follow up were 
reviewed retrospectively. After confirming the 
diagnosis of unresectable Klatskine tumor, the 
modified Longmire technique was performed as 
follows: after wedge resection of left lobe and 
finding 2 or 3 dilated ducts a one-layer anastomosis 
between the anti mesenteric boarder of a roux limb 
of jejunum and the duct is constructed by 
approximating mucosa to mucosa with simple 
interrupted 6-0 absorbable sutures. The jejunum is 
secured to the adjacent liver capsule. Finally, a 
hand-sewn end-to-side jejunojejunostomy is 
performed about 60 cm from the 
cholangiojejunostomy with 3-0 Gambee silk sutures. 
Two panrose drains are placed in the right upper 
quadrant (Fig1-2). The mean bilirubin level, jaundice 

Figure1. The  modified Longmire  operation. A 
portion of the left lateral liver segment has been 
resected and a reux loop of jejunum is brought up 
and  connected to the dilated intrahepatic duct.

Figure2. The modified Longmire operation. A 
portion of the left lateral liver segment has been 
resected  a nelaton catheter has been inserted in 
the ducts as a stent
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and prurient and the period during which the patient 
was icterus free were recorded.

Results 
The procedure was performed on 18 patients 

(mean age 57) with cholestasis (mean alkaline 
phosphatase 780 U/l, mean bilirubin level mean 22
mg/dl). The post operative mean total bilirubin level 
was below 5mg/dL about 1 month after surgery. 
During the follow-up period, averaging 22 months 
(max 6 years), jaundice recurred only near the death 
of these patients. There was 1 in-hospital death, and 
the median survival was 18 months.(maximum 6
years) The operation completely relieved the 
jaundice, and excellent palliation was achieved for 
more than 85% of the survival time (Table 1). 

Discussion
Malignant obstruction of the biliary tract results in 

progressive jaundice, purities, cholangitis, 
septicaemia and liver failure. Bewildering arrays of 
operative and non-operative procedures are 
available to relive jaundice in these patients. 

Curative resection offers the only hope of cure 
and long term survival [1, 4-6]. 

Patients should undergo surgical exploration if 
they have no signs of metastasis or locally 
unresectable disease on preoperative 

investigations[1].
However, despite improvements in 

ultrasonography, CT scanning, and MRI, more than 
one half of patients who are explored are found to 
have peritoneal implants, nodal or hepatic 
metastasis, or locally advanced disease that 
precludes resection [7-11].

For these patients, available retrospective 
evidence suggests that a palliative surgical biliary 
bypass offers more durable palliation than 
percutaneous or endoscopic stenting as catheters and 
endoprosthesis have their intrinsic problems. Longmire 
and Sanford introduced a procedure in 1948 using a 
partial hepatectomy and one-layer simple 
interrupted sutures anastomosis approximating 
dilated bile duct mucosa to jejunal mucosa over a 
stent. Then, securing the jejunum to the adjacent liver 
capsule to avoid any tension on the anastomosis and 
finally, end-to-side jejunojejunostomy about 60 cm 
from the choledochojejunostomy. 

In 1971, Dr. Longmire indicated that the following 
must be present for the procedure to be performed 
successfully: 

"1) The intrahepatic ducts must be dilated. 
Drainage of contracted sclerotic ducts will not relieve 
the jaundice regardless of the patency or the size of 
the anastomosis.

2) The radiopaque solution must pass freely 

Table 1. Demographic data and results
Number Sex Age(m) Survival Bil.1 Bil.2

1 M 56 18 19 6.4
2 F 46 71.5 31.5 3.5
3 F 55 20 24 3.9
4 M 60 19 25 4.9
5 M 62 13 38 5.1
6 F 58 18 17 6.5
7 M 54 18 23.5 3.8
8 F 53 16 20.5 6.6
9 M 59 12 24.5 6.1
10 F 69 17 21.5 4.7
11 M 62 0.5 19.5 5
12 F 55 21 19 5.5
13 M 57 17 18.5 4.6
14 M 50 18 17.5 5.2
15 F 58 19 20 3.5
16 F 60 18 19 6.3
17 M 55 20 21 4.5
18 M 57 20 18 3.5

Survival in months 
Bil1: Preoperation total bilirubin (mg/dl)
Bil2: One week postoperation total bilirubin (mg/dl)
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between the left and right intrahepatic ducts. 
Drainage of the left duct alone may offer significant 
improvement if the obstructive right duct is not 
infected and if there is good hepatic parenchymal 
reserve.
3) The ducts must be clear of stones, gravel, or 
sludge that might interfere with proper drainage of 
the intrahepatic ducts in a retrograde fashion 
through the left hepatic system [12]".
We managed 18 cases of chollangiocarcinoma 
found at the operation to be unresectable with this 
technique and found this technique to be a quiet 
effective procedure in revealing jaundice (Fig 3, 4). 
Because this procedure requires general anesthesia 
and abdominal operation doesn’t need, comparing 
these two techniques is not right. But when a patient
undergoes a surgery with hope of cure, a modified 
longmire operation can provide excellent palliation.

Conclusions 
Modified long mire technique is safe and highly 

effective in achieving internal biliary drainage and 
seems to be a promising surgical technique in 
palliative treatment of kelatsin tumor.
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Figure4. The modified Longmire operation. The 
final reconstruction

Figure3. The modified Longmire operation. A reux  
loop of jejunum is brought up and anastomosed to 
the dilated intrahepatic ducts
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