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Summary 

Critical examination of the infectious risk following 
splenectomy raises questions about several widely 
held notions. True hazard of OPSI is difficult to 
quantify and probably underestimated, susceptibili 
ty is life-long, questionably altered by splenosis, 
and persists despite penicillin prophylaxis and vac
cination against common pneumococcal serotypes. 

The insidious onset , fulminant course, high 
mortality , and lifelong hazard of overwhelm
ing postsplenectomy infection (OPSI) is com
pelling evidence of the spleen's vital role in 
host defense. Elsewhere in this issue, patho
genesis of OPSI and prevention by spleen
sparing operations are carefully examined. 
Nevertheless, despite recent extensive reviews 
( 1-3), misconceptions about this potentially 
lethal clinical syndrome abound, largely be
cause incidence reports in patients are limit
ed and incomplete. The purpose of this essay 
is to pinpoint the infectious hazards of splen
ectomy, focusing on the syndrome of OPSI 
and highlighting areas of current controversy 
and confusion. 

OPSI in the "normal" asplenic host: 
Nature of the risk 

Although a heightened risk of serious infec
tion after splenectomy in young children and 
immunodeficient adults is generally well ac
cepted, degree of susceptibility in the immu
nologically "non-compromised" asplenic host 
while crucially important remains vigorously 
debated (4-6). Among numerous indications 
for removing the spleen, traumatic rupture or 

iatrogenic injury during intraabdominal opera
tions annually produces the largest asplenic 
patient population (4) with the most favor
able life expectancy and thus the longest po
tential exposure to risk . By force of numbers 
alone, therefore , assessment of OPSI - presen
tation, treatment, and prevention - properly 
begins with the otherwise immunologically in
tact asplenic host. 

Published experience with OPSI in previously 
healthy asplenic patients encompasses 34 re
ports of 55 episodes of infection in 52 indi
viduals splenectomized for either external 
trauma or at operation and 2 with congenital 
asplenia (Table). These tabulations include 17 
instances of OPSI in children between ages 7 
and 15 years. Since the main features of host 
resistance (humoral, cell-mediated and mono
cytic-phagocytic) are fully developed by 5-6 
years of age (7) these individuals may be con
sidered immunologically "mature" at time of 
fulminant infection. Although this compila
tion undoubtedly represents only a fraction of 
the true incidence of OPSI, the information is 
sufficiently detailed and consistent to serious
ly question the following commonly held and 
often cited generalizations: 

1. Most OPSI occurs within two years after 
removal of the spleen after which risk of in
fection is minimal (2): in this compiled series, 
fewer than 30% of infections occurred earlier 
than three years after splenectomy while more 
than 50 % of fulminant infections, whether fa
tal or not, occurred later than five years after 
operation (Fig. 1). These data, highlighted by 

Permission granted for single print for individual use. 
Reproduction not permitted without permission of Journal LYMPHOLOGY.



108 D.B. Van Wyck 

Table Overwhelming postsplenectomy infection (OPSI) in patients without underlying disease* 

Inter- Source Clini· Duration (h rs) 

S/A val be· of posi- cal from Other 
at lndi· fore tive out· Ad· features 

Ref Spl cation sepsis culture come Onset mission 

B M/7 T 1 Mo B D 
9 M/46 T 6 Mo B (6) D 12 4 +Smear, DIC 

10 M/ 10 T 7 Mo B, CSF (22) S +Smear, (CSF) 
11 M/35 T B Mo B D 24 
12 F/ 71 I B Mo B D 13 4 +Smear, DIC 
13 M/B T 9 Mo CSF D 24 BAH 
14 M/B T 10 Mo B D 10 6 
10 M/ 19 T 1 y B D 30 14 +Smear, DIC 
15 F/72 T 1 y B D Streptococcus 
16 M/6 T 1 y CSF s 

11/2 (23 & 12) 
17 F/ 10 T 2Y B D 2B 7 +Smear, BAH , splenic tissue 
1B M/7 T 2Y B D B 0 BAH 
19 M/19 T 2Y CSF D 96 96 
4 F/ 1B T 2 y B s Meningococcus 

20 F/5 T 3Y B (22) D 22 5 +Smear, DIC, splenic tis-
sue, BAH 

21 M/4 T 3Y B D 
22 M/ 16 T 3Y B, CSF s BSG 
23 F/ 16 T 3 y Adrenal D < 12 0 Splenic implants 
23 M/ 17 T 4Y B D 10 lh Splenic implants, BAH 

B M/ 10 T 4Y B D Men ingococcus 
B M/ 13 T 4Y B s H. influenzae 

24 M/46 T 4Y B, CSF s 
1B F/5 I 5Y B D 15 0 BAH 
25 M/6 T 5Y B D 
26 F/22 T 5Y B. CSF (23) S 96 72 
B M/6 T 5Y B D 

27 M/ 17 T 6Y B, CSF D 72 4B DIC 
2B M/16 T 6Y B (4) D BAH 
15 M/42 T 6Y B D 
15 M/52 T 6Y B D 
17 M/6 T 7Y B D 14 5 BAH , splenic tissue 
10 F/4 T 7Y B D 36 0 Splenic tissue 
29 M/24 T 7Y B D 120 42 

B F/5 T 7Y B D 
30 F/4 T BY B, CSF D 9 0 Splen ic implants 

B F/B T BY B s 
30 M/10 T 9Y B D 26 14 Splenic implants, DIC 
31 M/19 T 10 y B s Group B streptococcus 
10 M/ 17 T 10 y B, CSF D 12 1 DIC, BAH, accessory spleen 
32 F/34 I 10 y B, CSF (12) D 336 312 DIC, BAH 
33 M/ 13 T 10 y CSF D 72 2 +Smear, DIC 
25 M/B T 10 y B s SBE 
34 F/20 T 12 y B s DIC, BSG 
35 M/20 T 13 y B, CSF D 24 " few" +Smear, DIC, BAH 
36 F/22 T 14 y B (4) D 21 7 +Smear, DIC 
37 M/21 T 15 y CSF s H. influenzae 
10 M/ c 15 y B, CSF s DIC 
3B M/ 12 T 17 y B D 26 6 +Smear, splenic implants 
39 M/22 T 25 y B D 30 12 DIC 
36 M/ 11 T 2B y B, CSF D 19 2 +Smear, DIC 
35 F/15 T 31 y B s BSG 
40 M/ c 36 y B (12) s DIC 
36 M/5 T 42 y B s 1B +Smear 
9 M/? I (?age 53 Y) B (6) D 72 2 +Smear, DIC 
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OPSI in 52 "Normal" Asplenic Patients 

1.0 

0.8 

0.6 

0.4 

0.2 

e---e All OPSI 
o--o Fatal OPSI 

Years After Splenectomy 

Fig. 1 Cumulative occurrence of overwhelming 
postsplenectomy infection (OPSI) in 52 asplenic 
patients without underlying disease. Contrary to 
common belief, risk of OPSI is by no means 
limited to the first five postoperative years (see Table 
and text for details) 

an episode of OPSI 42 years after splenecto
my, emphasize the lifelong nature of the in
fectious risk and cast serious doubt on pro
jected risk estimates based on a mean follow
up period of only 5 years (see below). 

2. The high incidence of splenosis or accesso
ry spleens in splenectomized patients after 
traumatic rupture militates against OPSI (41): 
although autopsies were not performed in all 
cases, splenosis or accessory splenic tissue oc
curred in 10 (26 %) of 39 fatal infections, 

Abbreviations from the Table: 
B Blood 
BAH Bilateral Adrenal Hemorrhage 
BSG Bilateral Symmetrical Gangrene 
c Congenital asplenia 
CSF Cerebrospinal Fluid 
D Died 
DIC Disseminated Intravascular Coagulation 
F Female 
I Incidental 

roughly the same frequency at which scan
detectable splenic tissue occurs in the general 
population of patients splenectomized for in
jury (41). 

3. Pneumococcal vaccination effectively pro
tects against OPSI (42): nonpneumococcal or
ganisms were responsible for 7 instances (13 %) 
of OPSI, moreover, 2 of the 10 cases of pneu
mococcal OPSI in which the capsular serotype 
was determined included types absent from 
Pneumovax, the commercially availably poly
valent pneumococcal vaccine. Thus, even if 
Pneumovax affords complete protection against 
infection caused by pneumococci of the vac
cine serotypes (probably an unwarranted as
sumption), protection against the full spectrum 
of agents responsible for OPSI falls far short 
of complete. 

4. Penicillin prophylaxis effectively protects 
against OPSI ( 43) : one patient in this series 
had received penicillin prophylaxis at time of 
infection ; others sustained serious infection 
by organisms frequently resistant to penicil
lin; and in the majority, life-long penicillin 
prophylaxis (i.e. up to 42 years after splen
ectomy) would have been impractical. 

5. The relative risk of OPSI may be deter
mined by comparing rates of infection in 
splenectomized patients with those in an age
matched general population (44) : the charac
teristic features of OPSI (extraordinarily ful
minant course, frequent absence of a septic 
focus , high level of bacteremia manifested by 
microorganisms readily visible on peripheral 
blood smear, common association with Water
house-Friderichsen syndrome of shock, con-

M Male 
Mo Month 
Ref Reference 
s Survived 
S/A Sex/Age 
SBE Subacute Bacterial Endocarditis 
Spl Splenectomy 
T Trauma 
y Year 
+Smear = Bacteria present in peripheral blood smear 

Numbers in parentheses refer to pneumococcal serotype 

*Adapted and expanded from Oakes, D.O. , reference 3 
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sumption coagulopathy, adrenal hemorrhage, 
and high mortality), are rarely if ever en
countered in immunologically normal eusplen
ic patients. On the other hand, figures com
monly cited for comparable incidence of 
bloodbome infection in the general popula
tion fail to distinguish between those with 
and without serious associated disease - in 
other words, though age-matched, individu-
als are not disease-matched. 

Accordingly, since neither the type of infec
tions nor the status of patients are compar
able, current information on the relative risk 
of OPSI is misleading. 

These case reports further point out that in
fections incurred after splenectomy include 
not only the fulminant bacteremia character
istic of OPSI but also an unusual, lingering 
and resurgent bacteremia often in conjunc
tion with meningitis (26). Although seldom 
fatal, resurgent infection raises the possibili
ty that splenectomy produces not only an 
early blood clearance defect but also a last
ing inability to eradicate bloodbome organ
isms. 

In conclusion, the hazard of OPSI in the 
asplenic host who is otherwise in good health 
is neither easily calculated nor reliably pre
vented by penicillin, vaccination, or so-called 
"born again" spleens; moreover, infections 
after splenectomy may be either fulminant 
and rapidly fatal or fluctuating and resurgent. 
Finally, the risk is lifelong. 

OPSI in children 

Information on infection in asplenic children 
is both more extensive and more reliable than 
in splenectomized adults. Three major series 
include respectively all 413 Swedish children 
age 0- 14 years splenectomized for trauma 
during 1968- 1977 (8); 821 children repres
enting 85 % of English and Welsh children 
age 0- 16 splenectomized for any indication 
during 1960-1964 (13); and a composite to
tal of 2,795 children representing those 
splenectomized at Texas Children's Hospital 
during 1954-1970 together with reports 
from 23 additional series (44). Because splen
ectomy for trauma is uncommon in children 

under 5 years of age, these reports unfortunate
ly provide little additional information on OP
SI in the young but otherwise immunologically 
competent asplenic host. 

As in adults, OPSI in young children is poten
tially lethal, often precipitated by encapsulated 
bacteria, and may develop long after splenec
tomy. Incidence of infection varies with age 
and reason for splenectomy: in general , the 
younger the child and more severe the under
lying disease, the greater the risk of OPSI. 
As many as 1/5- 1/2 of infants under 12 
months incur serious infection after splenec
tomy compared with less than 1 % of children 
over 5 years. With respect to indications for 
splenectomy, the risk of OPSI among children 
splenectomized for hereditary spherocytosis is 
nearly 3 %, for underlying reticuloendothelial 
disease such as cirrhosis and portal hyperten
sion or Gaucher's disease 10 %, and for hyper
splenism in thalassemia major as great as 25 %. 

Infection after splenectomy for Hodgkin's 
disease 

Splenectomy has been increasingly advocated 
in Hodgkin's disease and selected non-Hodg
kin's malignant lymphomas to assess (stage) 
more accurately extent of dissemination be
fore or after treatment ( 45), to correct life
threatening or therapy limiting cytopenias 
from hypersplenism (46), and on occasion 
to raise peripheral blood counts and tolerance 
to radiotherapy ( 4 7). In these individuals, 
splenectomy compounds immune suppression 
produced by chemotherapy or irradiation. 
Adults ( 48), adolescents and children ( 49, 
50) splenectomized for Hodgkin's disease de
monstrate increased risk of sepsis and menin
gitis usually from S. pneumoniae or H. influ
enzae, and fatal infection may occur long af
ter curative remission (51). As expected, 
where therapy is aggressive with combined 
chemotherapy and irradiation, immune im
pairment is greatest (52) and risk of OPSI 
particularly high (48- 51). 

Non-pneumococcal postsplenectomy infections 

In most series, S. pneumoniae (pneumococcus) 
accounts for 50- 90 % of postsplenectomy in-
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fections and H. influenzae the bulk of the 
remainder, in keeping with the spleen's 
known importance in clearing encapsulated 
organisms from the bloodstream. Less com
monly, OPSI is produced by N. meningitidis, 
Staph. aureus, E. coli, Klebsiella, Pseudomo
nas, or Salmonella species. Scattered reports 
refer to bacterial, viral, parasitic and yet-to
be classified agents causing unusually severe 
infections in asplenic hosts. For example, 
{3:hemolytic Streptococcus Group B sepsis, 
most commonly associated with perinatal 
infections, has been documented recently in 
two splenectomized adults (31 , 53). High
grade bacteremia typical of OPSI was pres
ent in both patients, one of whom died. 
Similarly, though death from disseminated 
gonorrhaea is extremely rare, fulminant and 
rapidly fatal gonococcemia with adrenal hem
orrhage occurred in a previously splenectom
ized 19-year-old (54). A gram-negative organ
ism operationally referred to as DF-2, appa
rently acquired through dog bites, has also 
been responsible for bacteremia in adults, 
four of whom were splenectomized (55), 
raising the possibility of an association be
tween dog bites, bacteremia, and splenecto
my. 

Absence of the spleen's unique pitting func
tion may pose serious consequences for splen
ectomized patients contracting parasites 
which infect host erythrocytes. A reservoir 
of Babesia microti on New England coastal 
islands makes these destinations unsafe for 
vacationers lacking spleens, because human 
babesiosis, ordinarily a self-limited illness in 
the normal host, is potentially lethal in splen
ectomized patients (56). Transfusion-acquired 
quartan malaria or brucellosis may produce 
severe manifestations in asplenic recipients, 
and longstanding asymptomatic infection with 
quartan malaria may suddenly become activat
ed after removal of the spleen (see Splenic 
Functions in Malaria). 

Though experimental studies have provided 
no consistent evidence that splenectomy af. 
fects resistance to virus, unusually severe in
fections with cytomegalovirus (CMV) (57), 
herpes zoster (58), and influenza virus (59) 
have been sporadically attributed to lack of 
splenic tissue. Others, however, have been un-

able to substantiate a relation between splen
ectomy and frequency or severity of viral in
fection (60, 61). 

In summary, reports of postsplenectomy sepsis 
caused by microbes other than encapsulated bac
teria are isolated and few , and claimed association 
with asplenia is thus far unsupported by expe
rimental evidence. Nonetheless, these reports 
serve as admonition that when the function 
of an organ is incompletely understood, unne
cessary extirpation is unwise. As a corollary, 
claims that pneumococcal vaccination now per
mits splenectomy with impunity are equally 
misguided. 

Preventing OPSI 

Nonoperative methods to avert postsplenecto
my infection include penicillin prophylaxis and 
polyvalent pneumococcal capsular polysaccha
ride vaccination. Each approach offers partial 
protection but carries serious drawbacks. If. 
as available data suggest, the hazard of OPSI 
is indeed lifelong and 50 % of infections de
velop more than 5 years after splenectomy, 
then penicillin prophylaxis for only two years 
is inappropriate and if prescribed indefinitely 
expensive and probably unenforceable. For 
these reasons and because its efficacy in pre
venting OPSI has not been documented in pa
tients splenectomized for trauma, we recom
mend penicillin prophylaxis only for patients 
with greatly heightened risk of OPSI (e.g. 
children with thalassemia or Wiskott-Aldrich 
syndrome). The remainder should be advised 
that any acute febrile illness requires imme
diate medical consultation and prompt initia
tion of penicillin in therapeutic doses. 

The proposed value of polyvalent pneumococ
cal vaccines in preventing OPSI is based on 
data in young adults (62, 63) that vaccination 
is highly effective in preventing pneumonia 
caused by pneumococci bearing vaccine-con
tained serotypes. Since, it is argued, the 14 
vaccine serotypes are responsible for the bulk 
of pneumococcal infections, vaccine adminis
tration should prevent 1/2- 3/4 of pneumococ
ci-induced OPSI. Because nonpneumococcal 
organisms account for 10- 50 % of OPSI, the 
vaccine has theoretically been prepared to of
fer 25 to 65 % protection against the post-
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splenectomy infection syndrome. However, 
the accuracy of this optimistic estimate hinges 
on two as yet unproven assumptions: first, 
the vaccine boosts resistance to pneumococcus 
as readily in asplenic as in eusplenic hosts and 
second, vaccine-contained serotypes cause as 
great a proportion of pneumococcal infections 
in the asplenic as in the eusplenic host. 
Unfortunately, available evidence suggests 
that aspJenic patients after capsular poly
saccharide vaccination produce much less 
type-specific lgM and lgG antibody than do 
intact controls 64), and in the presence of 
underlying disease, especially immuno oppres
sion, chemotherapy or radiotherapy anti
body response is further impaired (65). 
Similarly, underlying disease and age each 
lower the Likelli1ood of vaccine-contained 
serotypes causing bacteremia (66 probably 
because impaired host resistance enhance 
su ceptibility to relatively non-pathogenic 
serotypes not included in the vaccine. Dis
couragingly, as the risk of infection increases, 
the potential for vaccine-acquired protection 
decrease . 

ln summary, penicillin prophylaxis and pneu
mococcal vaccine offer limited protection to 
the asplenic host. Permanent protection re· 
sides with operative and non-operative meas
ures that preserve or boost splenic function 
see Pre ervation of the Spleen). 
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