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Sinusoidal: portal hypertension

Io)rtal hypertension in infants and young
adulu is miinly of the prummoxdd type and
is caused by portal vein obstruction or con-
genital hepatic fibrosis. Postsinusoidal ob-
structions are due to cirrhosis from hepatitis
or various rare metabolic disorders. fl‘hcml
reuming & group of paticnts whose mr.“,‘..
hypertension is referred 10 a8 “idiopathic
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mated than usual, and the ru:liql“a{fhl'we{'e con~
ah p

‘ "’, -_»4-_‘ BN
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{
There had been no g : inal bleedi diatelv i d in &l ldchyde and pro-

ascites was barely demonstrable, and the patient
had gained weight. Results of labocatory tests
were grossly normal. Esophageal varices were still
d ble by x-ray-cxaminaion, but appesred

as pared  with  preoperative

diminished

radiographs.

Case 2. O. @, a 29-year-old man, had had a
normal nconatal period, and there had been no
liver disease or hercditary disorders in  the
family. At the uge of 3, he had been operatu
upon fur a perf d appendix with periwniti
He had cexperienced eplsodes ol molena at . ages
19 and 27, but was not hospitalized. Heavy
h is and ) with syncope led to
emergency admission at the age of 29. At this
time, an enlarged splecn was detected, and there
were slightly abnormal values of the tests for
Bromsulphalein (BSP) and alkaline phosphatase.
Results of tests for thymol, SGOT, SGPT, and
serum el ph is were I

Esophageal varices were clearly demonstrahle
by x-ray-examination. The portal vein with intra-
h 1,

sidered indicati pat
pulppuuunwn;bovcwun.l{.().
?otthnnutthmym,theuwn.fe'w
mildephoduolmclem,bututhnmolﬁ/-{
s y hed b o
years the P t was reac .
time he had ascites,
w:mlum:m'hase.mv.hul he b ‘

(rMI,UOO), h;mn:n:’lnlrlemh (5.4 (.Im. |m:':;cul)i

and s PP (p P lin ,ﬂ;,i.
70 t. Results of tests for erythrocyte

bemnenoanawmicledonunbe‘ »
strated. The purposc of the present paper is
to prescnt a new type of intrahepatic obstruc-

tion, localized 1o the hepatic sinusoids and
perisinusoidal areas.

CASE REPORTS
1. B. O. F,, a 7-ysar-old boy, product ol a
nomc: gnancy and delivery, had a normal neo-
- natal period. At 10 mopths of age, he developed
an acuts abdominal condition, and emergeacy lap-
kad

Jed & ric adenitis
' . the following
whaenm,w?hcu:c.nuﬂu' s followins

two years, he exp P
en;mdthcnpleenbeu?emhrsd.tmm-ge

mu:'uthn rate (ESR), serum (lutunit:‘ouuluetgc

cessed for electron microscopy.
Light wmicroscopy of Cases 1 and 2. The speci-
mens were d ding to dard meth-
ods and were stained with h yli
and e¢osin, van Gicson—clastin, Masson's trichrome
stain, periodic acid-Schiffi (PAS), Best's carmine,
reticulin  (Wilder), iron-hematoxylin, mathy
greon-pyronine, and Congo red. The microscoplcal
pictures in the two cuses appeared identical, and
will Lo described together,
The speci P da
tecture, with well-preserved Jobules separated by
normal portal triads. The capeula of Glisson ap-
peared normal, and there was no increase in con-
nective tissue along the portal triads, The portal
veins, small arteries, and bile ducts were also nor-
mal (Fig. 24), without evidence of fibrosis, bile
duct proliferation, or inflammatory reactions. The
only abnormal feature of the periportal areay was
8 moderate dilatation of some lymph vessels,
The parenchymal liver cells were normal in all
arcas (Figs. 24 and 2D), with well-preserved

p dicals was normal. Splenic pulp p ) cytop and of glycogen. There
was 30 cm. H,O, Ar graphy (Fig. 1C) led were no signs of d ion, fatty ch
s normal of h i ies. Vi hy - i lular infiltration, giant-cell transforma-~

of hepatic veins showed a wapid filling at the
central vein level, and a marked shunting between

tion, or’pteudolobule formation.
The central veins were patent and normally
&

the larger vein radicals (Pig. 1D). R di
with the catheter in wedgo position gave a
promure of B em QO hat, bocatse of tha exion-
sive shuntiug, this wmay merely represent the CVP
in the vena cava.
Spl and spl ] shunt werc then
f d. The d spleen weighed 720

ransami SGOT), serum § pyr
raamlnase ((scn')),' thysmol, and serum elec-
trophoresis were within normal vslu_u. .

Due 1o acuts deterd ‘,mth' s
ascites and abdominal pain, he was again operate
upon sa An smasgency ure, Thers were

dhesl with dilated
vmh.smrklu'l the liver had a normal ap-
and - The spleen, which

w od 440 grams, was removed. Dilec'lllﬂﬂ.lic

‘::i‘:hpmu was 1'3 cm. HO and identical with

the central venous pressure (C\‘:'::zl The pm::
o eded i 1 Aamtl *

o nsidec the result ax reliable, but have o

of 3 he was i b

melens, snd ia. A bari demon-
strated esophageal varices (Fig M),mdha!ud
splenowmegaly  with signs of hypenplenism.
" Splenoportograms  (Fig. 18) mremkd ,;’.'J.i."é

tal veins and several portosyste

?nplenicmdp;:u. s and mndm
were slightly irregular and more closely approxi-

Submitted for publication Juby 7, 1963; rembmitted
Sept. 8, 1969
Awhors' addrew: Rikahospitalet, Oslo 1, Nocway.
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oplanath for the discrepancy betvmin‘th:
" sive recording and the pr

enic pulp puncture.
byil?hl:nkpup ive course was uneventful, with-

out hun:orrh;le or other complications, On the
cighth day the platelet count was 2&900, :::
normal. a
serum rml‘eim also :Ie:t - 'I:‘lupply
‘the i The
the liver and upper gastrointestinal tract.
:‘nizm was discharged three weeks alm:u:;c;-
At follow-up i thm s
the general condition was considerably improved.

Vel. 68, No. 2, pp. 294-300

grams; otherwise no intra-abdomingl disorder was
detected. The liver, in particular, appeared nor-
mal upon inspection and palpation. Shuat flow
at opeeation was 300 ml. per minute,

The postoperative courss was unremarkable,
and the patient was discharged 13 days after the
aperation. At fullow.up examination four months
later, he was in good hoalth and had not experi-
enced any cpitodes of hemorrhage, Results of sl
laboratory tests were normal, including x-rays of
the csophagus, ~

Macroscopic examinations of Cases | and 2.
At operation, the liver did not exhibit any gross
lesions in cither case. The surfaces of both lobes
were th and glistening, and the h

d; some had a slightly larger diameter
than wsual. Upon close examination, a certain
ineroase of connoviive tssus elnnents could be
seen around the central veins (Fig. 2B). By means
of special staining, this impression ‘was verified,
snd in several areas the strands ol connective
tizsue could be foliowed in b the hepadi
cells, thut is, ulong the heputic sinusoids (Figs.
2C and 2D). This observation prompted us to
H '- llw rL 1 ‘y d ‘h 3 ta 1/
parasinuswidal areas by means of electron micros
copy. '

Eleciron microscopy of Case 2. - Specimens
were kept in the 2.5 percent glutaraldehyde solu-
tion for 2 hours at 4° C., postfixed in osmium
tetroxide for 4 hours, dehydrated in graded
ethanols, and embedded in Epon 812, Thin (0.5
ma) sections for light microscopy were stained
with alkaline toluidine blue, and ultrathin (0.1
mp) scclions were stained with uranyl acetate

and lead citratc and examined in » Si
Elmiskop 1.

thowed a normal color. U;on lhomugil palpation,

Whe;

d by el Py, the

the i y was lly soft, with dules,
bands, or ficmer areas. This observation was sur-
prising because both case historics and the pre-
operative x-ray studies were suggestive of hepatic
cirrhosis. i ’
A large, wedge-shaped biopsy specimen, with
a depth of ¢ cm., was taken from the anterior
aspect of the left lobe in both patienws. In Case 2,
picces 2 by 2 mm. from several areas were im-

7 y howed a nommal appearance with
well-preserved cytoplasmic elements (Fig. 34),
and the cell borders were Ny g d
The light microscopic impression of normal portal
triads and periportal areas was also verified. The
bile canaliculi and their surrounding structures
presentcd the usual morphological picvire (Fig.
34), and there was no increase of counsective tis-
sue in these regions, '

} liver archi-
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Fig. 14. Case 1. Esoph | varices d

A " N o

Fig. 18. Case 1, Splknoportogram. Portal vein u.xd intrahef portal ls patent; Yy vein
ily distended with to splenop system .

:‘::.“{YC Case 2..Awtltcrio|'rlm of celiac axis, Normal hepatic arterial supply.

th catheter in wedge position, Smaller hepatic vein
larger hepatic vein

Fig. 1D. Case 2, _‘V:!“so(npl_!!fl Pepgﬁc vein wi
T b g . v

: Case 1. Light micrograph of portal triad
5‘:‘&%@ polrlll vein?nl:‘chu PV ), arterioles
STA), and bile capillaries (BCJ. (Hematoxylin and
cosin; x100.)

7

sqgeégsvz

3 . C: 1. Normal architecture of liver
:Egukgfmun?anlrnl vein (CV). I')ep'qnu o{lmn-.
nective tisue d (Retic {Wilder);
x100.)

Keys BC, Bile canaliculus; H or HC, he atocyte ; SN/ RS )
18, intercellular s H L})&lﬁ'mmd boJ) ; COL, B YR, ; N : : b
; N, Kup&er cell Saming) SN < { K

Pe
collagen; KC, Kupfler -
nucleus; RBC{ red l:)“llood cell,

B

i % 2 46‘7 l:‘.‘ ",;‘ A ' B . > - IJA
Fig. 34. Case 2. Electron micrograph of 3 normal hepasocytes lacing BC, H se by IS which
are Ny fig d. No indication of cellulardamag 5. i ful ﬁbrulmm.)
Fig. 3B, Electron micrograph of hepatic sinusoid. Enla ed KC with e LY lining narrow sinusoid,
wh‘lch containas RBC. Bunglu of (.?61. in space of D&. HC pmnl:':orml.::; 3 (X'lv2,ll.)nw.) '
Fig. 3C. Large 1i 1 wi idal i

ith perisi area. LY in enlarged KC to make impressions of RBC
in sinusoidal lumen. Heavy amounts of COL fibers in pemmmd;l l::l.m (xli’,'so&)""
Fig. 3D. Bundles of COL appear to obliterate

space of Dissé bet HC and i .
shaped RBC inside sinusoid. Large LY within ?yctophsm of KC."?:;ﬂOOO.) Hnapidal Tumen. Sickle-

sk ';"».- 'j-\‘.s:

FiK;P}?C. C‘ue 2..1(‘ i tiuul: llh at
periphery of central vein extend along the sinus-
73 Snend o e tiou

e s

Fik. 2D. Case 2. Large Kupfler cells K,

sinusoids clearly outlined 9&;rmm). Parenchyma
)

cells normal. (Masson; x

oids an, par | 5
c:gsu)cu indicated by arrows. (Masson’s trichrome;
*400.
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inusoi he other band, dis-
lTeI::Ie ‘l “‘mfmd‘l fr::as.. O:l" rure The K\.ﬂ’ffer
ZJIZ ppeared ‘markedly enlarged and 8

N ® ids
i lasmic trusions into the linuw.l
wll?"h C;:’ pnnd SC)'.”:lence, the sinusoidal lumina
(g onsiderably diminished, and the_erythro-

inside the si ids were polygonal,
zw:vlenl: sickle-shaped (Figs. 38 “n:;d Snbu)me;l:‘x‘e‘
cytoplasm of the K:apﬂ‘er u.“'.fonu.' s

of y "
by ‘membrane, Their interior was
il "2"‘;‘:‘ Y:;‘d ph minllrix of low elec-
demsity (Figs. 3B ‘md SC! Tl:;p:\l::-d
Ari .nd 1. ‘| ! . ‘l
pic
whereas the vermiform structures ty|
::rmr::inl Kupfler cells d:eu abﬁn:.- hl;ll:n‘wle:
seen adh to . "
wmcte areas, but there was no evidence of throm
m'l;l:: ::c'em of Disé, which normally upn:n:hu
the sinusoidal endothelium from the surfu:g o oe‘
h ea.wcytel was obliterated in d_w ma;on;yn
epm 'l"he space was occupied 'hy d;ry
::podt;olcouumﬁbenm:naedmt‘a'unu

L4

tron
h

H

Surger:
" August 197

aspeets also are quile distir.\ctivc, the nmtl:l
featurcs being dense ﬁbrosu. of the |xS)r '
arcas and proliferation of bile ducts. - u:‘:
changes were absent in the present spe
"ul".‘\:;rahtpalic. Occlusion, stcnosis, or ll)l:“
genital nalformations of th.c p(?rml vum.
could be excluded with certainty in the prts-
ent cases. Both showed a patent portal vur:
by splenoportography, and there was :1,0 ;‘uﬁ.
gestion of cavernous transformation.'* Fu
thermore, patent splenic a.nd portal veins
were demonstrated at operation.
inusoidal obstructions.
l;::;rl?:;::ic. Apart from the inﬂammz:htory

condition in both cases (s«?c below),' there
was no suggestion of previous he!)aumhng
the case histories. None of the panem.; :;‘
experienced jaundice, and results «:vl Thz
liver function tests were grossly normal.

d ative and reparative changes in post-

and adjacent hepatocytes
d. This per e
s ds con-
i nded well to (he.nrln )
::c“:vl: C;:‘::PO" obeerved by light microscopy

(Figs. 2C md ZD')). )

dingly, the
5“"1 Stih:m‘} SD!‘ A ngly

sdarabl

d

Thi ive tissue
“l identified s Sbroblasts and a few
Teacroph In genenl, the cell

d there wese
f this parument Were scarce, a0
:o ‘liguwo? active inflammation.
DISCUSSION . e
following section the report -
u::atzt:u will be related to the alreadI);
known causes of portal hype.n:n:non.
ent to disting be
bappu:dwposuinumidal flow obstructions.®
P'f‘:. 1Y ohetract] o
Intrahepatic. Upon x-ray ex'anunauon;m;
intrahepatic portal vein mdlc?l‘l;xi:pgxc\ding
i i lar but open. 1
::'gngl::yh:r::gubeen consistent with the lyn;
drome of portal fibrosis' or hepatoporta
sclerosis$ By means of microscopy, however,
the inuahepatic portal vein branches were
" shown to be normal. The presence of open
and normal portal radicals also exc'luii‘ed the
diagnosis of portal fibrous dysplasia. * Con-
" genital hepatic fibrosis  is characterized by
: ‘t;lcx: fibrous bands that interweave through-
" out the liver substance. The histological

[}

HOOLOEYZ

patitic cirrhosis were abv:m. fro_m t!w
:?:Pt:logical picture. Biliary atru‘xa with .Cl:'-
rhosis also could be ruled out with ccmf.:ndy
from the clinical picture .and from the find-
ing of normal biliary radlcalf. There w:udr':;
indication of familial hepatic or renal

! .
em’;}w various inborn error of rl:exabolufm
nticular degeneration, galacte ,
Sm;, and the like) were cxcludett be‘;
cause the parenchymal damage am'i fi rTv;e
seen in these conditions were lacking. The
same view pertains to hexednary tc.lang\ec{
tases, fibrocystic disease, and cystic discase o
e .
dm'I]}l:r: was no suggestion of li.podystrop}yu

(Hurler, Gaucher, Niemann-Pick) a:fhecnng

the liver, and the spleen showed ?nly Nax:ﬁ:

associated with venous congestion. Nei her
was there any indication of abnormal kgpark
cellular  glycogen storage {von Gie ;.

Pompe, and others). The mmhcpau; v

sls also were examined 'for collagen ucal:e

and amyloid deposits, wn}h negative resu ai
Extrahepatic, Both patients had a normu’
cardiopulmonary state, and a chronic v:;m‘:ut

congestion of the liver c‘o?!d be rul;‘ o

with certainty, The possxbll.ny. of a Lp.)“

vein thrombosis (Budd-Chiari syndrome
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was excluded by microscopy and by veno-
graphic demonstration of patent hepatic
veins (Fig. 1D). The shunting between some
of the hepatic vein radicals, however, might
suggest a venous occlusion at a more periph-
eral leve), ie, “veno-occlusive discase.” 'Uhix
condition is characterized by a centrilobular
fibrosis and o complete or partial ocelusion
of the central veins, In the present cases,
however, these had a normal or even in-
creased diameter. Furthermore, the fibrosis
was detected only after special staining and
by means of repeated examination,

Sinusoidal obstructions. In the present
study, the el i i i

tions
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and associates' reported on two cases that
did not seem to fit into their syndrome of
portal fibrosis, since the latter was very
moderate. Electron microscopy demonstrated
a definite increase of collagen in the space
of Dissé, and those two cases may be similar
to the syndrame presented in this report, A
therough comparisan cannot be made, since
the paper by Boyer and associates is devoid
of electron micrographs.,

The pathogenesis of the present syndrome
is at present a matter of speculation. Paren-
chymal disease, biliary and portal affections,
cirrhosis, hcpqtic congestion and veno-occlu-

verified and extended the observations made

by light microscopy, and revealed a triad of

anatomic lesions,

L. The Kupfler cells were hypertrophic
and contained large cytoplasmic inclusions
with the morphological pattern of lysosomes.
Compared to 'nonmal Kupffer cells, these
lysasomes or phagosomes were much larger
and less electron dense than usual, Their
appearance was not consistent with that of
lipodystrophies, and the nature of their con-
tent could not be cstablished from the mor-
phological appearance. The general impres-
sion, however, was that of abnormally en-
larged Kupfer cells, possibly with signs of
hyperactivity.

2. The sinusoidal lumina were consider-
ably diminished in diameter, owing to the
enlargement of the Kupfler cells. In several
scctions, the sinusoids seemed barely to allow
the passage of one erythrocyte.

3. There was a heavy perisinusoidal fibro-
sis, with increased amount of collagen in the
space of Dissé, which frequently appeared
to be occluded.

It is our opinion that these observations
may well explain the portal’ hypertension in
the present cases, combined with the angio-
graphic patterns and the normal liver func-
tion tests. It is likely, also, that the dilatation
of periportal lymphatics may be caused by
obliteration of the space of Diss¢ with im-
pairment of lymph circulation.

Similar observations have not been en-
tountered in the availuble literature, Boyer

sive di have all been excluded as causa-
tive mechanisms. Hepatic damage
to shock from esophageal hemorrhage! or
secondary to hypersplenism! must be con-
sidered very unlikely in the present cases.
Attention is, however, focused on the
history of an acute abdominal condition
(mesenterial adenitis?) in Case 1 and an
inflammatory peritonitis in Case 2. It is
tempting to suggest the possibility of im-
munological reactions with affection of the
reticuloendothelial system;* leading to Kupf-

fer cell proliferation and perisinusbidal
fibrosis,

SUMMARY

Two patients with portal hypertension
were operated upon at 7 and 21 years of
age, respectively, The portal vein was patent
in both cases, and the liver appeared normal
upon gross examination.

Light and electron microscopic studies of
wedge-shaped biopsy specimens of the liver
revealed marked hypertrophy of Kupffer
cells and narrowing of the sinusoidal umi
There was a heavy perisinusoidal fibrosis
with obliteration of the space of Dissé. The

hepatic parenchymal cells and the portal
triads were normal. Pre- and postsinusoidal
obstruction could be excluded in both pa-
tients. The observations suggest that the
portal hypertension in the present cases is
caused by a flow obstruction at the sinusoidal
level. These findings scem to add a new
dspect to the pathogencsis of “idiopathic”
portal hypertension,
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ADDENDUM .
mo?e‘w;n:tt:u were e;;mh:edbe;; a u::ll{lrtt)";:
x&;ﬁp:::mw‘:lQTJ;M bvy‘::nd a G-year-
old girl have bod: been subjected to s::nt -l‘::n:ley
o IOL "h“ ‘m‘o‘n vl::h b pmfn but other-
wise i { and macro-
::::icm:rmi::d:n:'yu::l_'!w‘umow Med

i idal fibrosis with
:::uc around central veins. The Kupfler cel'h
d enlarged and t d in

T8 il ed tie age

larger nests, The girl bas now reach

of s-evenleen and will be subjected )so llul);h::
LY v

shunt op for . 8

specimens from this paticnt are being processad

for electron microscopy. :

thors tefully acknowledge the tech-

m,l;h:u:uuum u‘?dm from the Deo;;m:\l::: ‘:ln
i the Laboratory

l‘l:dnolo(y :Indthe"‘ hospita) ,Ollo.'nwytlfo
acknowledge with thanks'the help of Mr. Martin
Finch, of the Department of Medlc.al Art u!d
Phatography at the University oI ane?o:a, in
the 8 t of the ill
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Pseudomyxoma peritone:

In vitro m ucolysis

E | | \
udomyxoma peritonei has been associ-

ated with a spectrum of pathologic states
varying from benign mucocele of the ap-
pendix to adenocarcinoma.! The determina-
tion of proper management is difficult for
many reasons, This condition is seen infre-
quently, and therefore most surgeons lack
extensive previous experience. The degree
of malignancy, when Present, is variable,
thus affecting the prognasis. The Ppresence
of large quantities of gelatinous material
within the peritoneal cavity gives rise to
local mechanical complications, especially
intestinal obstruction, and also impedes
the usefulness of local ch h i

Case report including

FRANCIS E. ROSATO, M.D.+
MURRAY H. SELTZER, M.D *#
PHILADELPHIA, PA,

From the Dapartment of Surgery, Hospital of
the University of Pennsylvania

to his admission (o the Hospital of the Univemity
of Pennsylvania. The diagnosis at that time was
perforated adenocarci of the appendix, and
much gelatinous material was noted to be present
in the peritoneal cavity. He was again bospital-
ized elsewhere two months prior to his admission
to this hospital because of a one-year history of
i ing  obstipation, , and  blood-
streaked stools. An exploratory laparotomy re-
vealed much geladi ial ing mul-
tiple tumor implants, the largest of whick in-
volved the rectum; a left transverse loop colos-

tomy was perf The p was

to this hospital for ible further therapy
Pasitive physical findings upon admision to

our hospital were icted to the ahik A

functioning Jeft ) soted.

*
agents.

Various agents, such as hyaluronidase and
trypain, have been used in an effort to lique-
fy the gelatinous material. Denize and Lauf-
man® have demonstrated in vitro dissoluti

Yy was

The patient’s umbilicus was involved with tumor
from which gelatinous material could be ex-
P d. No or galy was found and thers
were normal bowel sounds. Rectal examination
revealed a tumor-laden Blumer's shelf compressing
the rectum posteriorly in such a way that digi-
al inath icted. The jent also

of the mucinous material with the use of
trypsin, even though in vivo therapy failed
to modify the course of their patient’s dis-
ease.

A case of pscudomyxoma peritonei sec-
ondary to mucinous adenocarcinoma of the
appendix is here presented with the results
of in vitro attempts to liquefy the gelatinous
material found in the patient's peritoneal
cavity.

was
had back pain involving the ares of the lumbar
spine and sacroiliac joints bilaterally; but ne
tenderness was found.

Admission Iaboratory studies revealed s hemo-
globin of 11.5 Gm. percent. White blood cell
count, fating blood sugar, biocod urea nitrogen,
le:\lmleleclrolym, scrum bilirubin, serum

.ﬂd B

tohalel 1

P 3 p were
all within normal limits. X-rays of his chest,
lumbar spine, and an intravenous Prelogram were
free of disease and revesled no evidence of
metastasis. Barium enema revealed an extrinsic

pressure defect displacing the rectum posteriorly ’
CASE REPORT and a filling defect at the splenic flexure of the
A 33-yearold man had an emergency ap- calon. A liver scan led & possible intrahepasi
peadectomy a¢ another haspital 18 moenty pres taiatic lesion involving the left lobe,
ination with ‘a dintri
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o ¥ L re-
vealed a hard white tumor starting at 4 cm, that
almost pletely encircled the rect

led in-producing ' adenccarcinoma, An
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