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This paper is about the full sized keyboard that is implemented using 

the image processing. In this type of keyboard the image of the 

keyboard is being projected on any plane surface and a pre calibrated 

camera tracks the movement of the fingers on the image and detects 

key being pressed. This keyboard uses embedded system and image 

processing to let the users work on any surface they want with a 

higher portability option. This technology has many application in 

various high tech and industrial sectors where the keyboards would be 

in sterile and low noise environments for example operation theatres. 
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Introduction:-  
In 1890, Ludwig G. Courvoisier stated the famous law or sign in his book “With obstruction of the common bile 

duct by a stone, dilatation of gallbladder is rare. The organ is usually shrunken. With obstruction of other kinds, on 

the contrary, distension is the rule, shrinking occurs in only one-twelfth of these cases”1. In this neither the site of 

obstruction of the biliary tree nor the “other kinds” of obstruction elaborated. Earlier it was interpreted as well as 

misquoted that palpable gall bladder in a case of surgical jaundice is due to malignancy2. But Courvoisier‟s law 
does not rule out completely the association of palpable gall bladder and gall stones, particularly in CBD. With the 

advent of radiological imaging techniques like USG, CT scan, MRCP and endoscopic interventional studies the law 

seems to have many exceptions.3,7 Radiological imaging stated above , in obstructive jaundice helps in confirming 

the site ,cause and staging information in case of malignancy .Our study aimed at evaluating the validity of 

Courvoisier‟s law in present clinical scenario and in assessing the value of a palpable GB in determining the 

etiology of obstructive jaundice.  

Materials and Methods:-  
We did a prospective observational study which included 100 patients admitted to the department of General 

Surgery at a tertiary care center. The study was initiated after obtaining the approval of The Institutional Ethics 

Committee as per Ethical Guidelines for Biomedical Research on Human subjects, Indian Council of Medical 

Research,. Written informed consent was taken from everyone willing to Participate in the study. It included 

admitted patients from age 18 to 70 years presenting in emergency/ elective basis with obstructive Jaundice. 

Exclusion criteria included patients with medical jaundice and Patients with post-cholecystectomy status. The study 

assembled and analyzed data produced from established methods of treatment, investigation and procedures. Chi-

square test and the mean of the group were used during analysis of data.  
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Observations and Results:- 

Out of the 100 patients, 50 were male and 50 female, an incidental finding the mean age for the presentation was 

51.21 with an SD of 12.801. On comparing, Bilirubin level was found to be significantly elevated in those with 

palpable GB( p-value of 0.0001) . Out of the 100 study subjects 37 had benign nature of disease, 62 had malignant 

disease and 1 had malignancy as well as benign strictures in CBD, in whom OJ could not be ascertained to benign or 

malignant pathology so this subject was omitted from further analysis.  

Out of the 99(100%) subjects, a total of 43 (43.43%) patients had palpable gall bladder of which 36(36.36% of total) 

had malignant disease. 62 (62.63% of the total) patients had malignant cause for OJ of which 36 (58.1%) patients 

had palpable GB. Of the 37 (37.37% of total) patients with benign disease,7 (18.9%) patients had palpable GB. After 

applying chi-square test the association between malignant nature of disease and gall bladder palpability was found 

to be significant (p-value 0.0001)  

Of all the investigations, USG was performed on all patients and the rest of imaging techniques were used if USG 

was inconclusive in establishing the diagnosis. CT scan of abdomen was performed on 89 (89.9%) patients, MRCP 

on 2 (2.02%) and ERCP on 10(10.1%)  

Out of the 99(100%) subjects, a total of 60(60.61%) patients had distended gall bladder on USG abdomen, of which 

46(46.46% of total) had malignant disease. Of the 62(62.63% of total) patients who had malignant cause for OJ, 

46(76.2%) patients had distended  GB. On applying Chi-square test, the association between distended GB and 
malignant nature of the disease was found to be significant.  Of the 62(62.63% of total) patients with malignant OJ, 

13(20.97%) patients had obstruction at or above Common Hepatic Duct (CHD), out of which 3 (4.84%) had 

concomitant obstruction at some point distal to CHD causing GB distension on USG but was not palpable clinically. 

Of the 36(58.1%) patients with malignant OJ having palpable GB, 33(91.7%) patients had a site of obstruction 

below CHDand(8.3%) had the concomitant disease at a site at or distal to cystic duct and at CHD or proximal to it. 

17(34%) of patients have a malignant cause of OJ with the site of obstruction distal to CHD and Cystic duct 

confluence (a total of 50), didn‟t have a palpable gallbladder. RESULTS A palpable gallbladder in a case of 

obstructive is undoubtedly associated with malignant disease in a proportion merely assigned to chance. 

Tables:- 

 
 

Correlation between bilirubin levels and palpable GB 
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Percentage distribution according to site of obstruction:- 

 
 

The relation between palpable GB and nature of the disease.  

Figures:- 

.  

 

.  

 

.  
Figure 3:-  ERCP Cholangiogram showing dilated CBD with multiple filling defects. 
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Conclusion:-  
With newer diagnostic modalities increased patient awareness and improved medical care,the number of cases 

violating the “LAW” have increased. Courvoisier‟s observation still holds true and can “help” us in finding etiology 

of hepatobiliary pathologies, provided it is considered a sign than a law.  

 

Discussion:- 
At the end of the discussion of 187 observed cases of obstructive jaundice, Swiss surgeon Dr. Ludwig G. 

Courvoisier, in the year 1890 concluded in his book „Casuistish-statistischebeitragezurpathologie und chirugie der 
gallenweger’ that “with obstruction of the common duct by a stone, dilatation is rare. The organ is usually well 

shrunken. With obstruction from other kinds, on the contrary, distension is the rule. Shrinking occurs in only one-

twelfth of cases.”  

This occurs probably because of the intermittent obstruction by gall bladder stones cause it to shrivel and fibrosis. 

On the contrary, pathologies like pancreatic or periampullary malignancies cause distension of gallbladder due to 

back pressure as it is of shorter duration(9). Since then this statement has been subjected to changes in wording, 

phrasing and grammar from time to time and it is now frequently interpreted as “a palpable gallbladder is a sign of 

malignancy, in a patient of obstructive jaundice2, 6. It is not known when Courvoisier‟s observation came to be 
known as “law”, but it is acclaimed such as early as 1905 14 . Nandkarni et al. stated that 6 out of 36 cases of 

obstructive jaundice were an exception to this law, of which 4 had palpable gallbladder due to cholelithiasis, and 10 

had malignant obstruction of lower CBD without a palpable gallbladder.15 Kaiser et al. concluded that absence of 

palpable gallbladder by no means excludes the diagnosis of neoplastic obstacles.3 Fournier reported 2 newly 

described conditions- AIDS-associated cholangiopathy and diet-induced cholecystitis as the cause of palpable 

gallbladder16. Studies like these have been successful in breaking the myth associated with Courvoisier‟s “law” that 

palpable gall bladder is an evidence of malignancy and vice versa. In our study, 58.1% of the patients with the 

malignant cause of obstructive jaundice had a palpablegall bladder. This clearly shows that Courvoisier‟s “law” is 

not absolutely inviolable, as also proved from time to time by various studies which have also proved vice versa.3, 

17 . Scherlock(18) says that GB is only felt in about half the patients, although at subsequent laparotomy, a dilated 

GB is found in three-quarters of cases. Ingelfinger19 found that at autopsy or operation, enlarged and tense GB is 
present in four-fifth of the cases. According to Palmer.20 Palpable GB is encountered in third of the patients with 

cancer of the head of 11 pancreas, in 9% in patients with biliary lithiasis. Viteri (21) found that prior to surgery, the 

GB is palpable in 25% of patients with cancer of the ampulla of Vater or pancreatic head. Although particular site-

specific obstructions have not been taken into considerations, 91.7% of cases in the present study with the malignant 

cause of obstructive jaundice having palpable gall bladder had a site of obstruction below the level of CBD .  

Although these studies do not support the validity of Courvoisier‟s law, they don‟t rule out its significance as 

well(24). The exception to Courvoisier‟s laws  are as follows:  

 
Tumors at or above CBD, Metastatic lymph node at porta, post cholecystectomy, primary CBD stone, Mirrizi‟s 

syndrome, double impaction of gallstones i.e. at cystic duct and CBD, oriental cholangiohepatitis, chronic 

pancreatitis, pancreatic duct calculi The problem which seems to be associated with Courvoisier‟s observation which 

was initially considered as law with rare exceptions is that with advanced imaging techniques around more case 

reports of various pathologies causing obstructive jaundice, previously acclaimed to be “rare causes” have now been 

found to be relatively common as also is evident in our study. The number of cases violating this law has been 

increasing from 8% as noted originally by Courvoisier 5 to 23.1% by Nadkarni et al(15) and few other studies.(16-

24 )This increase in a number of exceptions is due to increased rate of detection owing to advanced imaging 

techniques ,increased patient awareness and vigilance amongst medical personnel in picking subtle clinical signs. As 

in our study, using imaging techniques, detection of distended gall bladder has increased by 33.25% or 1.33 times in 

patients with malignant disease and 100% or 2 times in patients with benign disease. Still, the association between 
distended gall bladder and nature of disease-causing obstructive jaundice to be malignant is statistically significant. 

This explains the reason why a number of exceptions to Courvoisier‟s “law” is increasing in present clinical 

scenario, as also mentioned earlier. Hence, after reviewing the literature and studying the results of a present study it 

comes to notice that a palpable gallbladder in a case of obstructive is undoubtedly associated with malignant disease 

in a proportion to be merely assigned to chance. The same was concluded by Courvoisier‟s in his book in 1890. But 

the discrepancy arises when his observations were assigned the status of law, the origin of which is unknown but can 

be dated back to as early as 1905. When it is called as a law, it is expected to be flawless and without exceptions, 

which is not the case with Courvoisier‟s law, as it has got many exceptions, reported from time to time.  
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 Rather than considering the observation made by Courvoisier in patients with obstructive jaundice as law, if it is 

considered as a sign, then the discrepancy as to whether Courvoisier‟s law is valid in present clinical scenario or 

not doesn‟t arise. Rather it would definitely help in arriving at a diagnosis, albeit by modern imaging 

techniques.  
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