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Leukopenia, thrombocytopenia, and hemolytic anemia occur commonly in advanced cir- 
rhosis. Some investig, ators have reported that portacaval anastomosis (PCA) abolishes 
hypersplenism while others have not found PCA to be Uniformly beneficial. We compared 
the frequency o f  hypersplenism before and after admission to a controlled investigation of  
the effects o f  PCA in, 52 unoperated control subjects and 38 patients with patent PCA. The 
two groups were follOwed for an average period 0f51]2 years. On admission to the study 
leukopenia was present in aboUt 2% of  patients, thrombocytopenia in 6%, and hemolytic 
anemia in 4%. Splenomegaly was present in 48% and hypersplenism in 11%. After rando- 
mization splenomegaly disappeared more frequently in the shunted group. In addition, 
fewer patients with PCA developed splenomegaly for the first time after inclusion into the 
study than did unoperated control subjects. Leukopenia~ thrombocytopenia, and hemo- 
lytic anemia, when present at inclusion into the study, disappeared with equal frequency 
in the shunted and unshunted patients, and appeared With equal frequency in both groups 
after randomization linpreviously unaffected patients. In no instance was hypersplenism 
clinically significant nor was splenectomy considered or carried Out in any of  these 90 
patients. In additional uncontrolled studies we observed that therapeutic PCA did not 
affect hypersplenism differently from prophylactic PCA. We conclude that PCA has nei- 
ther clinically nor statistically significant effects on hypersplenism. 

Cirrhosis is frequently associated with leukopenia, 
thrombocytopenia, and hemolytic anemia, which 
are common manifestations of hypersplenism 0-9)  
(Table l). Portacaval anastomosis (PCA), which re- 
duces portal pressure, has been claimed by some 
authors to Correct these hematologic abnormalities 
(10-14). Other investigatoi's, however, have found 
the hematologic response to portacaval anasto- 
mosis to be ineffective, inconsistent, or transient 
(4-6, 15-17). Occasionally, hypersplenism has ap- 
peared or progressed after PCA (18). To date, there 
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has been only one controlled investigation which 
has evaluated the effect of PCA on hypersplenism 
(7). In that report PCA was associated with the im- 
provement of the hematologic abnormalities. 

In the present study, the records of patients in- 
cluded in two randomized, controlled clinical trials 
of prophylactic PCA were reviewed (19). We com- 
pared the presence, type, and severity Of hyper- 
splenism in Cirrhotic patients who were~ randomly 
selected to have PCA or to be unoperate~l control 
patients. Previous reports on the incidence of vari- 
ous "complications" of PCA have been published 
using a similar format based on these controlled in- 
vestigations (20-22). 

MATERIALS AND METHODS 

All patients studied had been admitted to the West 
Haven Veterans Administration Hospital between July 1, 
1958, and March 1, 1973. Inclusion in the two prophylac- 
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TABLE 1. FREQUENCY OF HYPERSPLENISM IN CIRRHOSIS 

MUTCHNICK ET AL 

Senior No. patients 
author and with 
reference Year cirrhosis Splenomegaly 

Number (and percentage) of Patients 

Hypersplenism Leukopenia Thrombocytopenia 

King (1) 1929 72 
Morlock (2) 1943 80 
Berrnan (3) i949 25 12 (36%) 
McDermott (4) 1961 237 
Rousellot (5) 1963 104 
Burchell (6) 1968 63 
Felix (7) 1974 277 189 (68%) 
Buligesco (8) 1975 172 158 (92%) 
Hutson (9) 1977 66 
Mutchnick* 1980 90 53 (59%) 

Total 1 i 86 412/564 
(73%) 

5 (25%) 
47 (20%) 

14(19%) 
14(18%) 
5 (25%) 

15 (14%) 
7(11%) 

41 (15%) 
121 (70%) 
24 (36%) 23 (35%) 13 (20%) 
21 (23%) 10 (1 I%) 13 (14%) 
207/605 85/4i8 81/500 
(34%) (20%) (16%) 

*Present study. 

tic shunt studies required a histologic diagnosis of cir- 
rhosis, an endoscopic diagnosis of esophageal varices, no 
prior hemorrhage from varices, the presence of  overt  as- 
cites in the second study, but not in the first, portal 
venous pressure in excess Of 200 mm H20 in the first and 
in excess of 250 mm H~O above the level of the portal 
vein in the second, and that the patients be considered 
reasonable risks for elective surgery. 

During the 15-year period of inyestigation in which the 
two prophylactic shunt studies were carried out, 189 cir- 
rhotic patients were considered for admission to these 
studies. Seventy-one were excluded for a variety of rea- 
sons and 118 were randomized. Sixty were randomly se- 
lected to be unoperated control subjects and 58 to have 
prophylactic PCA. In the former group five patients bled 
from esophageal varices and had therapeutic PCA within 
the first year after admission to the study. These five pa- 
tients were exluded from the current investigation. Fifty- 
two of these 55 patients had serial hematologic examina- 
tions and comprise the control group. 

Among the 58 patients randomized to have PCA, eight 
refused surgery, four died shortly after surgery, one had 
unsuccessful surgery, and five were subsequently found 
to have thrombosis of the Shunt. Thirty-eight of the 40 
with patent PCA had serial hematologic examinations and 
comprise the prophylactic shunt group. During this same 
period an additional 39 ciri'hotic patients bled from esoph- 
ageal varices and had therapeutic PCA which were sub- 
sequently shown to be patent. These patients all had seri~ 
al hematologic studies and comprise the therapeutic shunt 
group. The therapeutic shunt group is included as a clini- 
cally relevant reference group. Statistical analyses, how- 
ever, are limited to the two randomized groups. 

Virtually all patients in the investigation were seen in 
the Liver Out-patient Clinic by members of the Liver Re- 
search Laboratory staff'. They were seen at three-month 
intervals or as often as was indicated clinically and were 
admitted annually for more complete evaluation. As in- 
dicated previously, the great majority of these patients 
had alcoholic cirrhosis, but there was no significant dif- 
ference in alcohol consumption during the follow-up peri- 
od between the control and prophylactic PC A group (19). 

At the time of  the annual evaluation the following rou- 
tine laboratory tests were performed: hematocrit, white 
blood cell count, platelet Count, blood smear for morphol- 
ogy of  erythrocytes and differential analysis of leukocytes 
and, Usually, the hemoglobin concentration and reticulo- 
cytes. A conventional battery of  "'liver function" tests 
and the concentrations of BUN, glUcose, serum elec- 
trolytes, iron and iron-binding capacity, and blood am- 
monia were also measured. The physical findings, includ- 
ing the presence or absence of  a palpable spleen were re- 
corded. Examinations for palpability of spleen were done 
by two inVestigators independently. 99mTC-sulfur colloid 
Scans were performed when ascites, obesity or other fac- 
tors interfered with the physical examination. 

Patients were classified as having anemia, leukopenia, 
thrombocytopenia,  and/or hypersplenism. Measurements 
made during admission for hemorrhage, infection, or oth- 
er disorders that might affect the hematologic values were 
excluded. Anemia was defined as a hematocrit of  <36% 
and was classified as hemolytic, iron deficiency-blo0d 
loSs, macrocytic-dletary deficiency, or "o ther . "  Hemo- 
lytic anemia was defined as chronic normocytic anemia 
associated with reticulocytosis and erythroid hyperplasia 
of the bone marrow and confirmed by shortened red cell 
survival (51Cr-labeled erythr0cytes half-life <25 days)s 
Leukopenia was defined as <4000 leukocytes /mm.  
Thrombocytopenia was defined as <100,000 platelets/ 
mm 3, Hypersplenism was defined as the presence of  spie- 
nomegaly plus leukopenia, thrombocytopenia,  or hemo- 
lytic anemia of unknown cause or any combination there- 
of. Splenomegaly was defined as a palpable spleen and/or 
extension of the spleen below the costal margin on ante- 
rior and left lateral liver-spleen colloid scans. 

Data were analyzed at the time of  admission to the 
studies and annually thereafter during the follow-up peri- 
od, which was 54.7 -+ 7 months in the control group, 54.5 
-+ 7 months in the prophylactic shunt group, and 59.9 --- 7 
months in the therapeutic shunt group. The number of 
patients available for study at annual interVals progres- 
sively declined due to death or loss to follow-up. At two 
years the data are based on approximately half and at five 
years on one fourth of the original groups. Statistical 
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TABLE 2. CLINICAL FEATURES AT TIME OF ADMISSION TO STUDY 

Endoscopic 
Duration magnitude of 

No. of Age of cirrhosis esophageal varices 
Groups patients (years) (months) (1 + to 4 +) 

Radiologic Portal 
presence venous 
of varices pressure 

(%) (ram HzO) 

Control 52 47 29 2.2 + 60 347 
Prophylactic 

shun t  38 49 18 2 .2+ 66 332 
Therapeut ic  

shun t  39 50 32 2.6+ 87 387 

techniques used in these investigations were Student's t 
test, paired and unpaired, X 2 tests, and t tests for propor- 
tions. The patients in the prophylactic shunt investiga- 
tions, which accepted patients from 1958 to 1973, gave 
informed consent for randomization into this study and 
for follow-up studies. Hematologic measurements were 
made using standard clinical laboratory methods. 

RESULTS 

At the time of inclusion in the study, the control 
and prophylactic shunt groups were similar in age; 
in the type, severity, and duration of cirrhosis; and 
in the clinical and laboratory manifestations of cir- 
rhosis and portal hypertension (Tables 2 and 3). The 
only statistically significant difference between the 
randomized groups was the higher serum albumin 
concentration in the prophylactic shunt group. The 
explanation for this difference is not known. He- 
matologically, the control and prophylactic shunt 
groups were similar at that time (Table 4). In addi- 
tion, the cumulative survival curve was similar for 
the two groups (Figure 1). 

During the average period of follow-up of 41/2 
years, there was no significant difference in the 
prevalence of hypersplenism in the two groups. He- 
molytic anemia, which had been present at acces- 
sion in four patients in the control group (8%), dis- 
appeared in all four (Figure 2). Hemolytic anemia 
appeared during the follow-up period in two addi- 

tional patients. It had not been present at randomi- 
zation in any patients in the prophylactic shunt 
group, but appeared in three patients after PCA. 
None of these differences is statistically significant. 
In the therapeutic shunt group one patient (3%) had 
hemolytic anemia at inclusion. I t  persisted after 
PCA in this patient and developed in seven addi- 
tional patients (18%). 

Leukopenia, which had been present in one pa- 
tient in the control group at the time of inclusion 
(2%), disappeared during follow-up (Figure 2). It 
appeared in eight additional patients during the peri- 
od of follow-up (16%). Leukopenia had been pres- 
ent in one patient in the prophylactic shunt group 
(3%) and disappeared after shunt surgery in this pa- 
tient. It appeared in four additional patients after 
PCA. None of these differences is statistically sig- 
nificant. In the therapeutic shunt group leukopenia 
was present at inclusion in two patients (5%). It dis- 
appeared after PCA in both, but appeared in four 
other patients thereafter (11%). 

Thrombocytopenia, which was present in two pa- 
tients in the control group at the time of randomiza- 
tion (4%), disappeared in both (Figure 2). It ap- 
peared in six additional patients (12%). In the pro- 
phylact ic  shunt group th rombocy topen ia  was 
present at randomization in three patients (8%). It 
disappeared in two and persisted in one. It sub- 
sequent ly developed in six additional patients 

TABLE 3. MEAN LIVER FUNCTION TESTS ATTIME OF INCLUSION IN STUDY 

Group 

Serum 
Total serum Thymol alkaline Serum Serum 

bilirubin turbidity phosphatase Serum GOT albumin globulin Prothrombin 
(mg/lO0 ml) (MacLagan U) (Bodansky U) (RF U) (g/lO0 ml) (g/lO0 ml) time (%) 

Control  1.5 3.9 5.2 45 2.8 4.3 79 
Prophylactic 

shunt  1.3 3.9 4.8 38 3.1" 4.2 82 
Therapeut ic  

shunt  1.9 3.2 4.9 34 2.8 3.9 68 

*P < 0.01 (mean be tween  Control and Prophylact ic  shunt  groups).  
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TABLE 4. HEMATOLOGIC FINDINGS AT ADMISSION TO STUDY 

MUTCHNICK ET AL 

Group No. 

Hemat- RBC 
ocrit (• 
(%) mm 3) 

Iron- Direct Indirect 
Hemo- Plate- Serum binding serum serum 
globin Reticu- WBC lets iron capacity bilirubin bilirubin Granu- 

(g/ locytes (• ( xlO 5 (Ixg/ (tzg/ (mg/ (mg/ locytes 
I00 ml) (%) mm ~) mm ~) 100 ml) 100 ml) 100 ml) 100 ml) (%) 

Control 52 38.7 3.6 
Prophylactic 

shunt 38 39.4 3.7 
Therapeutic 

shunt 39 33.4 3.7 

11.4 2.1 7.7 2.1 102 303 0.8 0.8 65 

12.1 2.1 7.1 1.8 96 305 0.5* 0.7 65 

11.1 1.8 8.2 1.9 117 397 0.8 1.1 69 

*P < 0.05 (mean between Control and Prophylactic shunt groups). 

(16%). None of these differences is statistically sig- 
nificant. In the therapeutic shunt group one patient 
(3%) had thrombocytopenia at inclusion. It per- 
sisted after PCA in this patient and developed in 
three additional patients (7%). The times of appear- 
ance of hemolytic anemia, leukopenia, or thrombo- 
cytopenia in the control and prophylactic shunt 
groups are shown in Figure 3. 

Splenomegaly, which was present in 23 patients 
in the control group (48%) at randomization, dis- 
appeared in 8 patients during follow-up (Figure 4). 
Splenomegaly appeared in 10 additional patients, 
34% of those at risk. Splenomegaly, which was 
present in 20 of the patients in the prophylactic 
shunt group at randomization (53%), disappeared in 
8 of them. After PCA splenomegaly appeared in two 
of the patients at risk (11%). Splenomegaly dis- 
appeared with about equal frequency in the two 

groups, but previously undetected splenomegaly 
appeared more frequently in the control than in the 
prophylactic shunt group. This difference did not 
quite achieve statistical significance (P < 0.07). In 
the therapeutic shunt group splenomegaly was pres- 
ent in 18 patients (46%) at inclusion. After PCA it 
disappeared in 7 of them, but persisted in 11. Sple- 
nomegaly appeared after PCA in 5 additional pa- 
tients. 

Hypersplenism, which was present in 5 patients 
in the control group at randomization, disappeared 
in all 5 afterward (Figure 4). It appeared in 11 other 
patients during follow-up (21%). In the prophylactic 
shunt group hypersplenism was present at randomi- 
zation in five patients and disappeared in four of 
them. It appeared in nine additional patients during 
follow-up (24%). None of these differences is statis- 
tically significant. In the therapeutic shunt group 

I00 

75 

CUMULATIVE 
SURVIVAL 50 

% 

25 

=•"•• PROPHYLACTIC SHUNT 
--o, . , , .  J GROUP 

CONTROL "o,,, 

_ 

0 I t I I I I 
12 24 50 48 60 72 

FOLLOWUP IN MONTHS 

Fig 1. Cumulative survival in control and prophylactic shunt groups. Cumula- 
tive survival is plotted for the 52 patients in the control group (solid circles and 
solid line) and the 38 patients in the prophylactic shunt group (open circles and 
dashed line). There are no statistically significant differences in cumulative 
survival. 
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(a) 

Fig 2a. Effect of portacaval anastomosis on hemolytic anemia. The bars on the left of each pair depict 
the 52 patients in the control group and the bars on the right the 38 patients in the prophylactic shunt 
group. Cross-hatched areas indicate the percentage of patients with the hematologic abnormality and 
the clear portion of the percentage of patients without the abnormality. The numbers indicate the 
number of patients. The pair of bars on the left compares the groups at the time of admission to the 
study. The pair of bars in the center indicates the development of hemolytic anemia in patients who 
did not have hemolytic anemia at the time of admission. The pair of bars on the right shows the over- 
all prevalence of hemolytic anemia after admission, including those patients in whom hemolytic 
anemia that was present before randomization persisted plus those patients in whom hemolytic anemia 
developed de n o v o  after randomization. None of the differences between the control and prophy- 
lactic shunt groups is statistically significant. 

EFFECT OF PCA ON L E U K O P E N I A  

BEFORE AFTER 
INCLUSION INCLUSION 

ONLY 

52 38 51 57 
100 I 100 

75 I 75 43 35 
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Fig 2b. Effect of portacaval anastomosis on leukopenia. None of the differences between the control 
and prophylactic shunt groups is statistically significant. 
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Fig 2c. The effect of hemolytic anemia on thrombocytopenia. None of the differences is statistically 
significant. 

hypersplenism was present in two patients (5%) at 
inclusion. It disappeared after PCA in one and per- 
sisted in the other. Hypersplenism appeared in 8 ad- 
ditional patients subsequently (22%). The patterns 
observed in the therapeutic shunt group were quali- 
tatively and quantitatively similar to those in the 
prophylactic shunt group. 

The mean values for the hematocrit, white blood 
cell count, and platelet count in the 6-year period 
following randomization are shown in Figure 5. The 
mean hematocrit values tended to increase during 
the period of follow-up in both the control and pro- 
phylactic shunt groups, but at no time are the dif- 
ferences between the groups significant statistically. 
The mean WBC and platelet counts in the two 
groups remained relatively constant throughout the 
period of observation, and none of the differences 
between the control and prophylactic shunt groups 
is statistically significant. 

The mean total and unconjugated serum bilirubin 
levels, serum iron concentration, iron-binding ca- 
pacity, and reticulocyte counts remained relatively 
constant and were not significantly different in the 
control and prophylactic shunt groups throughout 
the period of follow-up. 

DISCUSSION 

Hypersplenism is a common manifestation of 
portal hypertension. It was found in 11% of cirrhot- 
ic patients with esophageal varices at the time of 

inclusion in two investigations of  prophylactic 
PCA. Hypersplenism in these patients was not sig- 
nificantly affected by the creation of a PCA. The 
hematologic abnormalities disappeared with about 
equal frequency in the patients with and without 
PCA. Furthermore, about 10% of patients who had 
not previously had hypersplenism developed hemo- 

GROUP 

CONTROL 
SHUNT 

CONTROL 
SHUNT 

CONTROL 
SHUNT f f f  

RANDOM- 
IZATION 

HEMOLYTIC ANEMIA 

LEUKOPENIA 

, ~ , ~ , H ~ , ~ , 
t t  t 

THROMBOCYTOPENIA 

I 2 3 4 - - 5 -  6 

FOLLOWUP IN YEARS 

Fig 3. Time of appearance of hypersplenism. Top, hemolytic 
anemia. Each case of hemolytic anemia is represented by an ar- 
row which indicates the approximate time at which hemolytic 
anemia was first noted. The control group is depicted by arrows 
above the time line and the prophylactic shunt group by arrows 
below the time line. Middle, leukopenia. Bottom, thrombocyto- 
penia. The time of appearance is similar for the control and pro- 
phylactic shunt groups for each type of hypersplenism. 
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PORTACAVAL ANASTOMOSIS AND HYPERSPLENISM 

EFFECT OF PCA ON SPLENOMEGALY 

BEFORE AFTER AFTER 
INCLUSION INCLUSION INCLUSION 

ONLY TOTAL 

52 38 29 18 
100 100 

75 

% 5o 

25 

75 
2 9  18 

�9 " % 5 0  

- -  - -  0 

CONTROL sHuNT 
GROUP GROUP 

19 16 

CONTROL SHUNT 
GROUP GROUP 

52 38 
100 

75 

z7 24 

50 

CONTROL SHUNT 
GROUP GROUP 

EFFECT OF PCA ON HYPERSPLENISM 

BEFORE AFTER AFTER 
INCLUSION INCLUSION INCLUSION 

ONLY TOTAL 

52 38 47 35 52 58 
100 IO0 100 

75 75 75 

47 33 36 24 41 28 

o o -- o 
CONTROL SHUN* -CONTROL SHUNT CON~FROL SHUNT 

GROUP GROUP GROUP GROUP GROUP GROUP 

Fig 4. Effect of portacaval anastomosis on splenomeg~dy and hypersplenism. The figure is organized in 
the same manner as Figure 2. Top, splenOmegaly. Bottom, hypersplenism. Although splenomegaly 
developed less frequently after inclusion in the prophylactic shunt group than in the control group, this 
difference is not statistically significant. 

lytic anemia, leukopenia, and/or thrombocytopenia 
during a period of prolonged follow-up whether or 
not the patients had had a PCA. 

These findings are at variance with the only other 
controlled investigation of PCA in which hyper- 
splenism was monitored. Felix and his associates 
found that 38 of their 277 randomized patients (14%) 

had hypersplenism at the time of accession (7). 
They presented data on 35 of these 38 patients who 
survived for one year. Unfortunately, they sUpplied 
no information about the 239 patients who had not 
had hypersplenism before randomization. Further- 
more, they presented data about these 35 patients 
for only their first year in the study. 
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Fig 5. Mean values of  hematocrit ,  white blood cell count, and platelet count in 
control and prophylactic shunt groups. Top, hematocrit.  Mean hematocrit  levels, 
which tended to increase over  the period of  follow-up, do not differ significantly in 
the two groups. Middle, leukocytes. The mean number of  WBC remains constant  in 
both groups. Bottom, platelets. The mean platelet counts,  which remain relatively 
constant in the two groups, do not differ significantly from each other. 

A comparative tabulation of their data and ours is 
shown in Table 5. They found that splenomegaly, 
leukopenia, and thrombocytopenia persisted or 
tended to increase in the unshunted control group. 
In almost half of the shunted patients, however, 
splenomegaly  d i sappeared  and leukopenia  and 
thrombocytopenia reverted to normal. 

Our study, too, showed that the prevalence of 
splenomegaly, leukopenia, and thrombocytopenia 
increased during the follow-up period in the control 
group. In the shunted patients with hypersplenism, 
splenomegaly, leukopenia, and thrombocytopenia 
f requent ly  d isappeared ,  but ieukopenia  and 
thrombocytopenia often appeared iri others, some- 
times several years after the shunt had been con- 
structed. 

Comparison of these two investigations may not 
be valid. More than half the patients in the VA Co- 
operative Study (7) had therapeutic PCA after sur- 

viving hemorrhage from varices. Such patients have 
more severe portal hypertension and a much worse 
prognosis than those who have not yet bled from 
varices (23), such as thosewe  studied with prophy- 
lactic PCA. Buligesco et al have suggested that hy- 
persplenism may be a late manifestation of portal 
hypertension (8). Perhaps hypersplenism in patients 
with more advanced cirrhosis responds differently 
to PCA than it does in patients with earlier cir- 
rhosis. The fact that we observed similar results in 
our patients with both prophylactic and therapeutic 
PCA makes this explanation less likely. Our finding 
of a higher prevalence of hyperspienism and of the 
delaYed appearance of hypersplenism in patients 
with PCA reflects in part our longer follow-up (up to 
six years) compared to theirs (one year). 

Another possible explanation for the difference in 
our results and those of Felix et al may be found in 
the studies of Schreiber (15). He studied 60 cirrhotic 
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PORTACAVAL ANASTOMOSIS AND HYPERSPLENISM 

TABLE 5. COMPARISON OF DATA OF FELIX ET AL (7) AND MUTCHNICK ET AL 

Splenomegaly Leukopenia Thrombocytopenia 

No. o f  No. on No. at No. o f  No. on No. at No. o f  No. on No. at 
Group patients inclusion one year patients inclusion one year patients inclusion one year 

Felix e t a  1(7) 
Control 17 14 16 17 14 15 7 6 7 
Shunt 18 18 11 18 17 9 9 9 4 

Mutchnick et al 
Control 52 23 25 52 1 8 52 2 6 
Shunt 38 20 14 38 1 3 38 3 7 

patients with portal hypertension and esophageal 
varices who underwent therapeutic PCA. A large 
majority of these patients (79%) had evidence of hy- 
persplenism. Creation of a PCA usually resulted in 
an immediate but transient increase in the concen- 
trations of the formed elements of the blood. Mean 
numbers of leukocytes, platelets, and reticulocytes 
increased  within minutes  after  the shunt was 
opened and often reached peak levels within two 
hours. Leukopenia, which was present in 78% of 
the patients before the shunt, was rarely found two 
days afterward and was uncommon for the first two 
weeks after shunt surgery. By one month post- 
operatively, however, the percentage of patients 
with !eukopenia had returned to preoperative lev- 
els. From two to five years post-PCA, the percent- 
age of patients with leukopenia was greater than be- 
fore shunt surgery. The percentage of patients with 
thrombocytopenia was the same postoperatively as 
preoperatively from one month onward, although 
the number of patients studied was too small for 
meaningful  measurements .  The changes in the 
erythrocytes were not so overt. In a group of !8 pa- 
tients in whom serial measurements were made, the 
number of reticulocytes increased dramatically af- 
ter PCA. The mean percentage of reticulocytes was 
twice as high one month postoperatively as it had 
been p reopera t ive ly ,  but  by two years  post- 
operatiVely it h~d returned to baseline levels. The 
change in reticulocytes was not accompanied by 
compatible changes in red cell counts or in hemo- 
glob!n concentration. Splenomegaly disappeared in 
over 90% of the patients after the shunt and did not 
recur. None of these changes was still evident a 
year or more after PCA, except for the reduced 
spleen size. 

Schreiber's data show, as do ours, that the over- 
all prevalence Of hypersplenism or its component 
syndromes is not decreased from preoperative lev- 

els by PCA. Furthermore, they demonstrated that a 
decrease in the formed elements of the blood per- 
sists for only several weeks or months. Conceivably, 
the improvement in hypersplenism reported by 
Felix et al may represent this transient phenomenon. 

Finally, our data show that in the cirrhotic pa- 
tients we studied, ie, candidates for prophylactic 
PCA, hypersplenism is neither a frequent nor a seri- 
ous problem. In none of the patients in our con- 
trolled clinical trials was hypersplenism clinically 
significant. No leukopenic patient developed recur- 
rent bacterial infections or required prophylactic 
antibiotic therapy to prevent such infections. No 
thrombocytopenic patient exhibited spontaneous 
bleeding that could be attributed to decreased num- 
bers of platelets. No patient had hemolysis severe 
enough to require transfusions. In no patient was 
splenectomy seriously considered to correct hyper- 
splenism. In fact, the only patient who had clinical- 
ly significant hypersplenism was a patient who de- 
veloped acute hemolytic anemia immediately after a 
therapeutic PCA and who required splenectomy to 
control the hemolysis. 

It ;seems clear that PCA does decrease portal hy- 
pertension and splenic size. One would expect, 
therefore, that hypersplenism would be improved 
by PCA. Indeed, a number of anecdotal observa- 
tions show correction of hypersplenism after this 
operation (10-14). Our controlled investigation of 
prophylactic PCA, however, fails to confirm this 
expectation. 

The present investigation, in which patients are 
randomly al located to t rea tment  and control  
groups, like previous studies of the effect of PCA on 
peptic ulcer (20), portal-systemic encephalopathy 
(21), and hemosiderosis (22), demonstrates the ne- 
cessity for a randomly selected control group in as- 
sessing the complications or benefits of therapeutic 
measures. 
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