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CYSTIC DUPLICATIONS OF THE DUODENUM 

The term cystic duplication of the duodenum is a mal

formation which has been described as , enterogenous cysts, 

enteric cysts, duodenum duplex , unusual lueckel's divert icula, 

inclusion cysts, and duplica.tiom of the duodenum. The latter 

is more inclusive 3.!ld is to be preferred since all of the 

abnormalities are embryologically associated.(l) The term 

cystic is retained to limit th e paper to those duplications 

of the duodenum which do not communicate with the normal 

duodenal lumen. Duplications are not limited to the duodenum 

but may appear at any 1 evel of the gastro-intest inal tract , and 

have been found from tre base of the tongue to the anus . (2) 

ETIOLOGY: 

Duplications of tre gastro-intestinal tract present a 

a wide variation :in size, shape, relation to the intestinal wall 

and lumen, and relation to the mesentery. No single theory as 

~ 

to their origin can satisfactorily explain all the cases observed. 

There are three different theories concerning the embryogenesis 

of intestinal duplications, wh ich between them can adequately 

account for the gamut of variations noted cl inically . (3) 

An often suggested mode of origin for cystic dup l ications 

1s that they result from abberations in the development of a M.eckel's 

diverticulum. This fairly common di verticulum is the persistent 

vitelline duct, orig inally ~~Enacting the yolk sac and the intes

tinal tract. It has its own g rou p of anomalies such as fistulae 
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or cysts, which are well understood, always recognizable by 

their positions and entirely distinct from duplications of the 

intestinal tract. This mode of orig in cannot explain those 

cas e s of duplications found at the base of the tongue , esopha gus, 

small bowel, or colon . 

A second mode of origin, that has been stressed by Ladd 

and Gross,(4) and others, (5,6,7,8,) is b a s e d on the observation 

of Lewis and Thyng , (9), in 1907, who reported frequent diver

ticula at the various levels o f the fetal intestinal tract in 

the pig, rabbit, and r.ta.n. These diverticula. a re found in 20-30mm. 

embryo (eight to nine weeks), usually on the antimesenteric 

border, and normally disappear completely. It is not difficult 

to visualize how such a residual outpouch ing can become pinched 

off a. nd give rise to cystic structures with the histolog ic 

components of the intestinal wall . They may be located anywra re 

from mouth to a.nus; they may be in a submucous , intra.mural, 

subserous or intra.mesenteric position; and they may conmunica.te 

with the bowel or be completely separa. ted fromit. However , this 

mode of origin will not account f'o r the long tubular intestinal 

duplications that have been observed by Ladd and Chrisholm, (10) 

and Feingold and Shulma.n,(11) nor those that have a separate 

mesente ry or more than one communication with the bowel lumen. 

A third mode of orig in h~s bee n described by Bremer . (12) 

In the 10 mm. embryo (e.hout six weeks) just prior to the rapid 

l e nghteninr; of the intestinal tract there is a hyperplasia of the 
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epithelial cells producing a marked reduction in the size or · 

the lumen , or even occluding it . The solid stage may occur 

at any point along the intestinal tract . These epithelial cells 

secrete a fluid which forms small vacuoles . Theae vacuoles 

coa·lesce and reform the lumen of the tube . In rare cases a. chain 

of vacuole s may coalesce but not reunite with the main lumen , 

producing two seoara.te lumens . As growth prof!;resses the two 

lumens become more separated and ea.ch comes to be surrounded 

by a submuoosa and muscular layer. This, there is produced a 

double-barrelled tube or duplication of the intestinal tract . 

The duplicated portion may be long or short ; it may be within 

the wall of the intestine or completely separate from it even 

to the point of having a separate mesentery; it may communicate 

with the intestinal lumens at both ends , at one end , or be 

completely sea led off . 

It is very likely that most of the spherical cysts as 

are found in the duodenum are derived from diverticula as based 

on the observations of Levis and Thyn6 , (9) and that nost of the 

tubular structures originate by the abnormal persistance of the 

vacuoles a s proposed by Bremer . (12) 

PATHOLOGY: 

Cystic duplications of the duodenum are spherical or 

elongated hollow structures closely resembling the gastro - intestinal 

structures , their walls being n:e.de up of a mucous membrane , smooth 

muscle, and serosa. 
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The presence of the smooth muscle coat is an important 

constant feature of the lesion. The muscularis may be thin and 

attenuated or may be thick arrl well differentiated into an 

outer longitudinal a.nd inner circular layer . It is adherent to 

or continuous with the muscularis of the duodenum allowing no 

plane of cleavage . (13) It is this coat which causes the cystic 

duplication to resemble the intestine to closely . Usually there 

is a fusion of the external musculature of the cystic duplication 

and the duodenal musculature with a common serosa and a common 

blood supply . (14) The submucosa is a thin connective tissue layer . 

:S~ithelium may form a oomolete lining , or be present in limited 

p~tches or even be completely absent , but in this last event 

epithelial cells are usually found in the contents of the cyst . 

The epithelium forms a thin smooth layer , occasionally p ossesses 

g;lands, and is most frequently columnar or low cuboidal, but it 

may undergo a transition to ciliated or stratified epithelium. (15) 

The type of fluid which these cysts contain varies . In 

sil"'lple uncornplicate~ cases it may be cl ear and colorless . If the 

intra.cystic pressure becomes too great or if the cyst becomes too 

larg~, it may produce u pressure occlusior of the blood vessels 

within the walls of the cyst thereby causing the mucous membrane 

to undergo necrotizing and gangrenous changes. In such an event 

the aspirated fluid may be h3morrhagic . (16) 

The cyst may occupy any plane in the intestinal wall : 

submucous , intermuscule. r , or subserous , and may occupy any segment 

of the gut periphery, whether mesenter ic , anti - mesenter ic or any 
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any intervening site . Usually , however , the duplicative cysts 

of the duodenum are found in the second portion of the duodenum 

in the intermuscular layer of the posterior wall . (0ee table I) 

The size of these cysts vary considerably, varying from 

2 . 1 X 1.5 cm to 12 X 15 cm. (see table I) 

SYMPI'OES: 

Cystic duplications of the duodenum do not f;ive rise to 

any cha.racterizinG symptoms but rather mimics those seen in other 

forms cf a.cute or chronic intestinal obstructions .(16) In this 

series(see table I) either pain and/or vomiting was the presentins 

complaint in all cases . 

Vomiting was the most common symptom found in the cases 

that survived the first few da ys of life, being present in 73 . 4% 

of the c a.ses . ( see table I). The vomiting was due to duodenal 

obstruction, and became more pronounced as the obstruction 

increased . Dehydrqtion, toxemia. and alkalosis , and rapid 

intense prostation are symptoms secondary to the vom.Lting and 

may reach a marker degree if not corrected early . M.ailaise is a 

secondary symptom a nd may be marked in cases of severe vomiting 

and dehydration. Loss of weight , or inability to gain wei~ht 

is a constant feature especially in the younger patients and is 

the result of partial duodenal obstruction. 

Pain is the only other common symptom, and was found to 

be present in 72 . 7% of the pqtients over the age of one and a half 

years . (see table I) The -pain is usually in the right uoper quadrant, 
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and the degree of pain is dependent upon the degree of duodenal 

obstruction. The pain may simulate that of acute cholecysti tis 

or of a duodenal ulcer, but usually is not associated ·with 

feeding. In cases• of chronic obstruction, the attacks may be 

separated by intervals of complete relief. 

PHYSICAL SlGMS : 

The most significant physical sign is the palpation of 

a mass in the abdomen. This sign was present in over 50% of the 

cases.(see table I) These masses are usually movable, may feel 

cystic or _hard , and a re usually but not al ways found in the 

right upper quadrant . The size of the mass depends upon the 

size of the cystic duplication which is not a constant feature. 

Abdominal tenderness may be present but is not a common 

sign . If present, the tenderness is usually more pronounced 

in the right upper quadrant but this does not always obtain. 

Distension is a marked feature if obstruction is nearly 

complete or the cystic duplioat ion is unusue)ly large. If 

caused by the former, it is due t o the dilatation of the stomach 

and duodenum. Peristaltic waves a re also mted if distension is 

present . 

R0ENTGEN0L0GIC FJNDlIWS : 

The roentgenologic studies are negative in all oases 

which do not have duodenal obstruction. Since the majority of 

the patients with cystic duplication of the duodenum have 

obstruction, radiologic studies will show dilatation of the 
....... ""°'""• 
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duodenum and enroachment u pon the lumen of the duodenum . These 

findings together with delayed emptying time of the storm.oh 

are diagnostic of duodenal obstruction and are the pathognomonic 

findings of non-malignant lesions of the duodenum . 

Dilatation shows in the X- ray film after a burium me~l 

as a large dense shad~ following the general contour and 

direction of the duodenum to the point of the obstruction. 

Fingerlike projections of the barium shadow may also be seen in 

the dilated crypts of Lieberkuhn . 

Enroachnent upon the duodenal lumen shows as an indentation 

of tre barium shadow . It is i ,possible in these cases to make 

any positive statement as to diagnosis from this finding alone . 

Although it is impossible to make a diagnosis by X- ray 

studies , these studies will enable the operutor to limit the 

lesion to the duodenum, and the radiologist in most instances 

is aole to state that the lesion is probably benign . 

DIAGNOSIS : 

The .fact that this condition ha.s not been diagnosed 

preoperativel y shows tl-e difficulty encountered in making a 

definitive diagnosis . From a study of table I , the following 

points are pertinent. Fifty six per cent of the cases we re under 

the age of one and a half' years, the remainder re.nged up to 

sixty-nine years of age. The lesion is found more com.:wnly in 

the female, the ratio being about 11 to 7 . The commonest symptoms 

are pain and vomiting associated with duodenal obstruction , and 

the most important physical finding is a mass in the abdomen. It 

is interesting to note the diagnosis of' ccngenite.l hyoertrophic 
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stonosb was the preoperative dior;ncsh in about one third of 

the oases. ln review of the oases, the rtl.diologic fincing& were 

most commonly reported as a non .. roalignant lesion of the d.lodenum. 

It would therefore behoove the surgeon to remembe'i" this losiu1 

whon the p3tient pres6nts himself with the symptoms, si~ns, e.nd 

ra.diologio f'indingo ns disoussed in the preoeeding paragraphs. 

At operation the surgeon must be able to distin~uish 

8yst1o duplications frofll adonome.s , - myolW.S, i'ibror..as,. lipomas • 

hemangiom.as, and 1'8urogenio tumors of the duodenum. Thia is 

easily done 'if ono remembers that oystic duplications are hollow 

ntructure8, composed of the same elements and having the same 

trees appearance a$ the adjaoent duodenum to whioh they are 

attizched . This description does net obtain for the above named 

lP.sions fron whioh the cystic duplications must be differen

tiated. If tho radiologio impression we.a inoorreot and a 

oaroinoma. of sarcoma of the duodenum is present, these oan aloo 

be <'listinguished by gross appearance but should be biopsied 

end examined histologioally if any doubt iG pn,sent as to the 

eurgionl prooedurH neoessary in these oases would differ 

grontly fro:m thoee used fo~· the benign lee ions. 
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Case 

19 

20 

21 

22 

23 

TABLE I (continued) 

Yea.r sex -Age Symptoms :Physical 
Examira tion 

Pre operative 
Diagnosis 

1948* F 5½-yr. Ep i gastric .Abdominal Mult.iple niretro
pariitonea.l 
tumors 

1950* F 30yr . 

1952* F 8½yr . 

1952* •• l½ yr. 

1949 M 18dys 

distress distention 
and vomiting two tumor 

masses over 
umbilicus 

Mild indi- tender a 
gestion 1 yr. abdomen 

Acute 
appendicitis 

Ge ne r al i ze d 
Abdominal 
pa.in 3 dys . 

Pa.in 
vomit ine; 

pain 
vomiting 

Vomiting 

pain in 
RUQ 

. . . . . . . . . .......... . 

. . . . . . . . . . ............ . 

Periumbilioal Ext rensic 
mass compression 

of duodenum 
by tumor 

* Date reported; other dates indicate year of' operation 

Loc-atlon Size 

Posterior 
lateral wall 
second portion 
of' duodenum 

Operation 

I Excision 
II Gastro,je 
j unostomy on 
fifth post 
operative day 

Submucous 4 x 8 om Partial 
poenerior wall excision 
second portion 
of duodenum 

•..•...•..• Z.x4cm Entero
cystotomy 

••••••••.• 5 cm Enterocy-
diameter stotomy 

Second 
po rt i o n 
of duodenum 

10 

Drainage by 
catheter 

..... 

Operator 

Hie kens 
Stevenson 
Carlquist 

Gordimer 
Blue stone 

Holcomb 
Gross 
Farber 

Gross 
Holcomb 
Farbe r 

Ba root 

--iiesult 

Complete 
recovery 

Complete 
Recovery 

Complete 
l'80ftivery 

Complete 
recovery 

Died one month 
followin g 
surgery 



TREATMENr: 

REVIEW. OF CASES TO DATE: 

There have been 2 3 oases of cystic dup lioati on of the 

duodenum reported in the literature. Three oases were not 

ope rated.(1'7,18,19) vfaugh(20) in 1923., Was the first to operate 

on a oystio duplication of the d uodenum. His patient was a 19 

day old girl in which he found a retroperitoneal cyst whioh was 

adherent to the posterior wall of the duodenum. He packed the 

cavity of the cyst with gauze, but six weeks after the removal 

of tra gauze it refilled. Six weeks later the oh ild was operated 

again , the cyst wal l being sutured to the aponeurosis cf the 

abdomine.l wall, but the child die d of pneumonia six days afte r 

the second procedure. Maddox (21), attempted a posterior gastro

enterostomy but the condition of the child made it impossible 

to complete the operation. The child died the day of ope !·ation. 

Smith(22) , in 1930, opera ting on a two-week old infant with a cyst 

of the anterior wall of the duodenum, dra ined it e xttirnal ly. 

The child dies one week p ostoperatively,, the cyst having; re r;ressed 

greatly in size. The first successful operation wa s that of 

Gardner and Hart(23) in 1935, who trea ted a 15 year old girl by 

opening the cyst from within the duodenum and anastomosing the 

cyst to the intestinal tract. In Pachman 's (24) case, after 

removal of 560 cc of g r eenish-blaok thin fluid, a smal 1 portion 

of the cyst was removed for biopsy and a SnRll catheter was 

inserted and secured to the~eritoneal opening to effect partial 
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marsupialization . The infant died four hours after operation . 

Basman(34) , in 1936 , because of the poor condition of the four 

week old infant , elected to simply aspirate the cyst . In seven 

days th3 cyst hld refilled causing obst r uction . Seve n days after 

the fir st procedure , a gastroenterostomy wa~ performed after 

attempting to enucbate the cyst . The infant was doing well 

one year after surgery . 

Ladd and Gross(4) , in 1940 , rese cted tre f irst. portion 
'-

of the duodenum and pe r formed a posterior gast r oje junostomy . 

The five week old infant recovered after a long period . Gillespie 

and Rogers ( 25 ), aspirated 450 cc of tre c ontaioo d fluid and 

then excised the collapsed sac and inverted th3 duodenal wall . 

The patient recovered . Orgias ( 26) , attempted to dissect the 

cyst off tre posterior portior1 of the pyloris and first porti on 

of the duodenum but , finding; it impossible , reseated the involved 

portion of th3 stomach and duodenum with subsequent end to end 

anastomosis , with an uneventful recove ry . Pevaroff and Saunders(27) , 

in 1941 , marsupalizeda cyst ina 14 dayold girl . They repor ted 

the µi. tient doing 'Nell for the past eight years but has had 10-

20 cc . drainage of muc ous daily . They intend to anastomose the 

cyst to the gastrointestinal tract in a second operation . 

Brooks and Neinstein(23) , were able to excise a cyst located on the 

posterior w al 1 of the sea ond port ion of the duodenum . Booher and 

Paoh(29), in 1945, wc,re able to enuolcate the cyst using sharp 

and b]unt dissection . Shallow , _ _v~gner , and 1:anges (13) , were able 

to excise the cyst from tre duodenal v.all with complete recovery of 

the pa.ti ent . 
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Larber and Machella(30), attempted to excise the cyst 

but had to compromise due to the close relationship of the cyst 

and the orifice of the common bile duct . A partial excision 

and anastomosis to the duodenal lumen was performed with complete 

recovery. Peple(31) , in 1947, was able to dissect the cyst from 

the duodenal wall by manipulating the cyst with a finger in the 

stoma.ch . The f8. tient had an uneventful recovery. Hickens, 

Stevenson , and Carlquist( 16), in· 1948, excised the cyst but 

were forced to do a posterior ga.strojejunostomy on the fifth 

postoperative day because of acute duodenal obstruction. 

Gordimer and Blue stone( 32), in 1950, excised tre major portion of 

the cyst except that ::iortion containing the termination of the 

common bile duct. The remaining portion of tre cyst wall was 

sutured. The common bile duct was opened and a T tube inserted 

for decompression . The patient r ecovered completely. Gross, 

Holcomb, and Farber ( 33), re ported two cases which were successfully 

treated by cutting a window in the cyst and allowing the contents 

to drain into the duodenal lumen . Barcot(35) , in 1949, attempted 

to excise the cyst from the duodenal wall but was unable to do 

this, because of the intimate association of the cyst to the 

pancreatic duct. The patients condition became shocky and he 

decided tot reat the cyst by drainage using a: aa.t.heter." The 

patients condition imp:roved with remission of symptoms in three 

days after surgery. A month after surgery a definitive procedure 

was contemplated, but the ch-i.~~ developed a severe diarrhea from 

which it died . 
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DEFINITlV~ SURG2RY: 

The primary consideration of surgery is to relieve the 

obstruction thus re-estab lishing the patency of the gastro

intestinal tract. The type of procedur e depends upon the size, 

looation and severity and duration of the obstruction. Six types 

of procedures have been used. (see flig. I) 

Ma rsupialization or drainage by catheter re. s been 

attempted in five cases. It is by far the simplest p rocedure 

yet has only a 20% survival rate. Of the four cases that died, 

one died of pneumonia before the days of antibiotics . (see table 

I, ca se 4) Another died of a severe diarrhea one month after 

surgery. ( case 23) The other two died be cause they were unable 

to withstand surgery due to their poor physical condition. (cases 

6 , and 8) Because there are better proce dures for til!l'aating 

this condition, I believe that l!Il.rsupializa.tion or drainage by 

ca theter , is not the treatment of choice. It shoulci be consi

dered however in the newborn or very young and those r,a tients 

in extremely poor 0hysioal condition as it is the simplest 

procedure . 

An enterocystotomy has been performed on four oases 

(cases 7 , 17 ,21, and 22) with a 100% survival rate. (See fig; I) 

The argument aga inst thisprooedure is that a diverticula is 

created which may cause the patient as much trouble as the cyst 

as occurred in the c a se of Gar dner and Hart(23) . If the cyst ~s 

smal 1 and s u bmuc ous in pa tte..i:t1 • the muscular layers of the 
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duodenal wall should be able to keep the diverticula empty . I 

think that this is the procedure of choice for cases of this 

typa , and for those cyst s whi ch a.re intimately associated with 

the common bile duct . In the latter t ype , it is pra:ctica.lly 

the only feasible proce dure . (from Hichens et . al. 16) 

Gastroente rostomy was attempted in t wo cases with a 

50;~ survival 1:'ate . (oases 5, and 9) In the case tha t dies, 

( case 5) , the child v, as unable to wi thsta.nd surge ry and died one 

hour after s urgery . In the other case , this was the second 

procedure attempted , the first being simple aspiration . I do 

not believe that this procedure should be used a lone and is to 

be condemned for two rea. sons . First, it le aves the cyst in the 

a b domen, and secondly , there a.re better procedur es which can be used . 

type surgery Number of cases Survival 
rate 

exc 1s 10n Ei loo% 

excision a nd 
g~s trocnterostomy 1 1000/o 

re sect ion of cyst a nd 
gast roe nterostomy 2 100% 

r:ast roenterostomy 
a.lone 2 50% 

gastrooystototmy 4 100% 

marsupalization 
and/or drainage 
by catheter 5 2o% 
fi gure I. The type surgery compa re d to the 
survival ra te as r eporte d by the va rious ope r 9tors. 
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Resection of the cyst and adjacent duodenum w ith a gastro

enterostomy h•1s been succes fully performed in two cases . 

(see table I cases 10 and 12) 1.a.ny surgeons, (4 , 29 , 32) , believe 

this to be the procedure of choice because it removed the cyst 

and does wt leave a weakere d du odemal wal 1 a s may occur in 

excisior of the cyst , or create u diverticula ,3. s does a n enter

ocystotomy . The advocates of this procedure fail to consider 

that in the majority of cases these cysts are intimately 

associated ,,ith too common bile duct 1·,hich whould have to be 

transplanted if the cyst and adjacent doudenum were r e sected . 

ln the latter type , I believe that this type procedure should 

not be performed be cause there are simpler procedures . When 

the condition of the pat ient and the l oc ation of the cyst is 

such that this procedure is feasible , t he surgeon should give 

it heavy consideration . 

Excision of the cys t fo llowed in a week by a gast r o

ente r ostomy was pe r formed successfully in one case . ( tab l e I , 

case 19 ) The se c ond proc edure w:as ne c e s sary because the 

welling about the excised area had caused complete duodenal 

obstruction . 

Excision alone was performed in six oases , (table I , 

cases 11 , 14 , 15 , 16 , 17 , and 18) , with a 100% survival r a te . 

The surgeon ta s three risks using this procedure , First , he may 

injure the duodenal wal l or leave a weakened duodenal wall . 
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Second , the arteries and veins of the cont i guous duodenum usually 

course over the surface of the cyst and re sect ion may result in 

necrosis of the duodenal w al 1. These seem more apparent than 

real as this did not oo our in any of the seven o as.es treated by 

this method . Third , edema of the duodenum may occur and cause 

obstruction 9.s occurred in case 19 . In reviewing the cases 

treated by th_s procedure , all of the surgeons stated that they 

excised the cyst only with difficulty , but they agree that this 

procedure should be attempted first as the procedure of choic e . 

From a review of the cases , it is apparent that the 

procedure used must be determined by the patients ag,.., , physical 

condition , and the location of the cyst . There is no procedure 

of choice , and the surgeon should be aware of the many methods 

which have been successfully performed . Any cyst found as an 

incidental finding at surgery should be left alone if it is not 

causing symptoms . 

S 1J.'. J,!.ARY : 

Cystic duplication of the duodenur:i is a congenital 

defect probably arising from a diverticula during embryonic 

develooment . They are spherical or elongated hollow structures 

closely resembling; the duodenum in structure , as their walls are 

ma.de of a mucous membrane , and smooth muscle and serosa . The 

chief symptoms are those of acute or chronic intestinal obstruction . 

.Pain and/or vomiting being the presenting symptom in all cases . 

~ 
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The most significant physical sign is a palpable mass , this can 

be found in ove r 50% of t he patients . Other physical findings 

depend upon the degree of ob s truction present . The ra diologic 

findin gs depend upon the degree of obstruction present. The 

diagnosis can only be made at surgery . Treatment of this 

condition is dependant upon the patients age , physic al condition 

and t he position of the cyst in rela tion to the duodenal wa ll 

and t he common bile duct . 

CONCLUSION : 

Every surgeon must c onsider the diagnosis of a cystic 

duplica tion of tre duodenum in patients having symptoms of 

acute or chronic duodenal obstruction especially if a mass is 

pa lpated in the abdomen. Be cause the diagnosis can only be 

made at surgery , the surgeon must be abl e to make the definitive 

diagnosis at operation, and be familiar with the v ari ous 

methods of treating this condition. 
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