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Evaluation of a Satisfactory Operation for Ulcer. 

BERNARD G. LANNIN, LYLE J. HAY, EDWARD S. JUDD, AND OWEN H. WANGENSTEEN. 
From t h e  Universi ty  of Minnesota. 

For half a century surgeons have been per- 
forming operations upon the stomach for the 
relief of ulcer without knowing actually what 
are the criteria of a successful operation. A 
few years ago, an effort was made in this 
clinic to attempt to define some of the attri- 
butes of a satisfactory operation for ulcer. 
Within a few years: it became apparent what 
some of the characteristics of a satisfactory 
operation are for ulcer in man. In the mean- 
while, employing Code’s scheme of liberating 
histamine slowly from beeswax: a satisfac- 
tory scheme for producing ulcer in experi- 
mental animals has been developed? By im- 
planting daily a suitable dose of histamine-in- 
beeswax, ulcer can be produced quite regu- 
larly in the majority of commonly available 
small  animal^.^ This method of producing 
ulcer affords an excellent scheme of assess- 
ing the protection afforded by a given opera- 
tion. I t  is the purpose of this communication 
to report the observations and experiences of 
such a study. 

Procedure. Adult mongrel dogs only were 
used in this study. Each procedure (Fig. 1) 
was performed in 4 dogs. All anastomoses 
were done by employing the closed aseptic 
technique. Following operation, the dogs 
were allowed to recover for 3 months. They 
were then injected daily with 30 mg of the 
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histamine-beeswax mixture ; the injections 
being made intramuscularly along the spinal 
muscles and multiple sites were used to per- 
mit a better distribution and liberation of the 
histamine. The injections were done at about 
5:OO p.m. following which the dogs’ feed pans 
were removed and no more food given until 
the following morning. All the surviving ani- 
mals were sacrificed at  the end of 40 days. 
Obviously moribund animals were sacrificed 
earlier in order to obtain fresh specimens. 
Control dogs were injected with each series 
of animals. 

Results . Gas tr o j e j unos t omy- 
Two of the dogs died after 3 and 13 injec- 
tions respectively, of large 1.5 to 2 cm per- 
forated jejunal ulcers. The other 2 dogs sur- 
vived the injection period and at autopsy 
both showed large jejunal ulcers. All ulcers 
were on the jejunal side of the anastomosis 
and there were no duodenal or gastric ulcers. 

Group 11. Small Gastric Resection or 
Antral Excision-All dogs developed large 
jejunal ulcers from 1 to 3 cm in diameter. 
Three of the 4 dogs survived the 40-day in- 
jection period. The other dog was sacrificed 
after 35 injections; moribund from hemor- 
rhage from a large jejunal ulcer. 

It is thus apparent that neither of these 
two procedures furnished any protection 
against the development of ulcer. 

Group 111. Extensive Gastric Resection, 
75741, and Group IVA, Extensive Gastric Re- 
section with Excision of Antral Mucosa will 
be considered together as they are funda- 
mentally the same operation except for a 
technical variation in inversion of the duo- 
denum. 

In the IVA operation, the antral mucosa 
is also excised, and the antral musculature 
is utilized to effect a satisfactory closure of 
the duodenal stump. None of the 8 dogs in 
these two groups developed any evidences of 
jejunal ulcer and all dogs survived the 40-day 

Group I. 
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FIG. 1. 
Tr1)es of opthrntive 1)roc.ctlurc c~inpl0~ed in assessing its pro- 

tective influelice against t l ie t~cvc~oliiiiciit of u ~ c c ~  provoked 11y 
hist aminc-in-bersmas : 

1. Cf:istrojc~,junostomy. 
2. Aiitr:il excision. 
3. T h r e e - ~ j u i ~ ~ . t ~ ~ r  g:istric* rrsc~+ioii. 
4. Fi i isterc~ c~sclusioii olwr:ition. 
-IA\. Fi11stwc.r csciusion o l ~ ~ r : i t i o n  with rc11iovi11 of antral 

iiiuc(is;i (size (if g:i.;tric* rcscction the s:ilne in 3, 4, 
:tnd 4.\). 

.>. Selt~i~iliiisky operation (if :iiitr:il excision with total intra- 
g:t st ric. rcgurgitut ion. 

6. Fuiiduscctomr with E:istro.jc6unostomy. 
7. Fundusec.torny. 

injection period. In 4 of the animals a few 
scattered superficial erosions were noted in 
the gastric pouch but the jejunum in each 
instance was entirely normal. This operation 
would thus appear to furnish satisfactory pro- 
tection against the development of ulcer. 

Group IV. Finsterer -4ntral Exclusion- 
Three of the 4 dogs in this series survived the 
40-day injection period. There were no 
evidences of jejunal ulceration or erosion : 
however, numerous submucosal hemorrhages 
and superficial erosions were noted through- 
out the gastric pouches. 

The other dog expired after 32 injections 
and showed a rather marked jejunitis and 
gastritis of the residual pouch but no definite 
ulcer. 

This operation as well as the small gastric 
resection (Group 111) offer the opportunity 
of testing the validity of the Edkins’ “gastric” 
hypothesis. The antrum is alleged to be the 
source of a hormone “gastrin” which stimu- 
lates the secretion of acid from the corpus 
and fundus of the stomach. 

The results noted in the dogs upon which 
the small gastric resection was done would 

tend to invalidate this thesis, for despite com- 
plete excision of the antrum, all animals de- 
veloped jejunal ulcer. There are more 
changes noted in the gastric pouch in the 
antral exclusion operation but the findings in 
the jejunum are not unlike those in which the 
antrum has been removed. I t  would thus 
appear that this operation would not support 
the Edkins’ thesis either, although the 
changes in the gastric pouch might be inter- 
preted as evidences of increased stimulation. 

Group V. Schmilinsky Operation. This 
procedure includes antral excision with im- 
plantation of the proximal loop on the fundus 
of the stomach to insure complete intra- 
gastric regurgitation. Three of the 4 dogs 
died after 2 ,  8, and 11 injections, respective- 
ly, of large perforated jejunal ulcers varying 
in size from 1 to 3 cm. The other dog survived 
the injection period but showed a typical 
jejunal ulcer at  autopsy. I t  is thus apparent 
that this operation increases the development 
of jejunal ulcer rather than offering any pro- 
tection. 

Group VI. Fundusectomy with Gastro- 
jejunostomy. ,411 dogs survived the injection 
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period. One dog developed a superficial 
duodenal erosion and 2 dogs developed a 
rather marked antral gastritis. No definite 
pathologic change was noted in the other dog. 

Group VII. Fundusectomy. This pro- 
cedure includes excision of the acid-secreting 
area, as described by Connell. All dogs sur- 
vived the injection period. One dog devel- 
oped a 1 cm duodenal ulcer just distal to the 
pylorus and two dogs developed duodenal 
erosions with marked antral gastritis. The 
other dog showed a mild antral gastritis. 

I t  would appear that these latter 2 pro- 
cedures offer relatively satisfactory protection 
against the development of ulcer but not as 
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complete as the extensive gastric resection. 
Conclusions. The extensive gastric resec- 

tion (operations I11 and IVA) offer the best 
protection against the development of jejunal 
ulcer. No jejunal ulcer developed and all 
dogs survived the injection period. 

Gastrojejunostomy, the small gastric re- 
section and the Schmilinsky operation offer 
no protection. All animals developed jejunal 
ulcer with employment of the histamine-bees- 
wax technique. 

The small gastric resection and the antral 
exclusion operations would suggest that the 
Edkins’ “gastrin” hypothesis is invalid. 
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Morphogenetic Effects of Ultraviolet Radiation. 

A. MANDEL SCHECHTMAN. 
From the  University of California., Los Angeles.* 

Holtfreter has recently describedl the 
physical properties of the superficial mem- 
brane (the “surface coat”) of the early Am- 
phibian embryo, and has indicated2 ways in 
which it may play an important role in 
morphogenesis. Ultraviolet radiation would 
seem an excellent means for further study of 
the surface coat, since this type of energy 
penetrates poorly, and methods have been 
worked out ivhich permit its localization in 
any given region of the e m b r y ~ . ~  

I n  surveying the literature on the effects of 
ultraviolet radiation on embryonic cells, a 
number of discrepant observations become 
apparent. On the whole, ultraviolet exerts 
an inhibitory effect, but various stimulatory 
effects have been described, for which it is 
difficult to account. Thus Hinrichs* found 

* The author is indebted to MY. Alvin Sellers for 
aid in carrying out part of the work herein 
reported. 
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various degrees of inhibition in Fundulus em- 
bryos, but a few were stimulated, presumably 
because they were affected by only a small 
dose of energy. In a general discussion Hin- 
rich9 later asserts that although vertebrate 
embryos may be stimulated with ultraviolet, 
this is to be done only with difficulty. Higgins 
and SheardG obtained a transitory speeding 
up of gastrulation in Rana pipiens eggs, but 
otherwise describe no stimulatory effects. 
Brandesi found that while most of his am- 
phibian embryos showed inhibitory effects on 
the radiated side, others were stimulated, 
showing more rapid gastrulation movements 
and increase in mass on the radiated side. As 
a preliminary to the further use of ultraviolet 
energy, the present study was carried out 
with the aim of ascertaining conditions under 
which consistent and reproducible effects may 
be obtained. 
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