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ABSTRACT

In our locality, splenectomy is fre-
quently done for bilharziasis and its
complications. it can be done as iso-
lated operation or in conjunction with
devascularization. Over a period of 20
years ending in December 2000, fifty-
three patients were submitted for left
pulmonary resections due to postsple-
nectomy complications in the De-
partement of Cardio-Thoracic Surgery
at Mansoura University Hospitals.
Thirty-two patients (60.4%) were
males and 21 (39.6%) were females.
Their ages range from 18 to 46 years
(mean 34.9£86.5 years).

Splenectomy was done for all pa-
tients because of bilharziasis. All pa-
tients had postsplenectomy subphe-
renic collection and in 42 of them
(79.2%) the abscess was improperly
managed. The elapsed time between
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splenectomy and start of respiratory
symptoms ranged from 9 months to
13 years (mean 4.8 £ 2.9 years). The
main respiratory presentations were
productive cough with occasional he-
moptysis that occurred in 23 patients
(43.4%), suppurative syndrome in 18
(34%), and recurrent hemoptysis in
12 patients (22.6%). Radiological ex-
amination revealed bronchiectatic
changed affecting the left lower lobe
in 34 patients (64.2%) for whome lo-
bectomy was done. The left lower
iobe with the lingulae were affected in
19 patients (35.8%), 18 of them un-
derwent lower lobectomy and lingu-
lectomy, and in-one patient left pneu-
monectomy was done because of
massive vascular adhesions and acci-
dental pulmonary vascular injury. For-
eign bodies were found in 20 cases
(37.7%) in the form of abdominal tow-
els in 2, corrugated rubber drain in
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one and bulk of silk sutures in 17 pa-
tients.

There were two cases of hospital
mortality (3.8%) and 15 cases
(28.3%) of postoperative complica-
tions. Intraoperative bleeding devel-
oped in 4 patients (7.5%), pulmonary
vascular injury in one (1.9%), rethora-
cotomy for bleeding in 2 (3.8%), hem-
atemesis in one (1.9%), empyema in
2 (3.8%), and significant wound infec-
tion in 5 patients (9.4%).

Comparative study was done be-
tween this group of patients and simi-
lar number of control cases. It re-
vealed that performing splenectomy in
a peripheral small hosptal or clinic,
development of postoperative sub-
pherenic collection, and its delayed or
improper drainage were significantly
predictors of late postoperative left
lung problems requiring pulmonary
resection (P values are 0.001,
0.00001, and 0.0002 respectively).

We conclude that pulmonary re-
section for late postsplenectomy com-
plication is a difficult operation and is
associated with significant mortality
and morbidity. This can be avoided by
meticulous care during splenectomy
as well as by suspecting postopera-
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tive subpherenic collection and drain-
ing it properly if developed.

INTRODUCTION
The spleen has long been an or-
gan of interest in popular as well as
medical literature. Historically, the
spleen has been associated with
more functions than any other organ
(1). The first report of a splenectomy
for disease is attributed to Quitten-
baum in 1826, although the patient
did not survive (1). The first success-
ful splenectomy is attributed to Pean
in 1867, performed for a large splenic
cyst. By 1877, there were more than
50 case reports of splenectomy for a

wide range of indications (1).

Conditions associated with hyper-
splenism remain the most frequent in-
dication for elective splenectomy.
These can be divided into those con-
ditions in which the spleen is normal
but increased destruction of abnormal
blood elements causes hypersplen-
ism, and those in which there is a pri-
mary disorder of the spleen that re-
sults in increased destruction of
normal blood cells (2). In our locality,
splenectomy is frequently done for bil-
harziasis and its complications. It can
be done as isolated operation or in
conjunction with devascularization (3).
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Splenectomy is an operation with
significant postoperative complica-
tions. Respiratory complications affect
10% to 48% of patients after open
splenectomy in the form of atelectasis
in 15%, pleural effusion in 11%, and
pneumonia in 7-13% (4). Other com-
plications include subpherenic ab-
scess in 4-8% (5,6), wound problems
in 3-6% (7,8), ileus and small bowel
obstruction in 1-10% (8), fever (4),
thromboembolism in 2-11% (4,6),
splenosis in 48-66% (9), and over-
whelming postsplenectomy infection
in 4% (10). Laparoscopic splenecto-
my almost has the same complica-
tions (11).

One of the late complications of
splenectomy is the neglected pro-
longed infection in the subpherenic
space, which spread superiorly lead-
ing to bronchiectatic changes and de-
struction of the left lower lobe. As far
as we know no previous studies dis-
cussed this problem except one re-
port from our department published in
the last decade (12). The aim of this
study is to review the results of our
experience with postsplenectomy pul-
monary resection. In addition a com-
parative study was done between pa-
tients and control group in a trial to
reveal the risk factors of developing

this problem and how to avoid it.

PATIENTS AND METHODS

Over a period of 20 years ending
in December 2000, 53 patients under-
went left lung resection for destroyed
lung tissue as a late complication of
splenectomy in the Department of
Cardio-Thoracic Surgery at Mansoura
University Hospitals. Thirty-two pa-
tients were males and 21 were fe-
males. Their ages range from 18 to
46 years (mean 34.9 + 6.5 years).

All patients had previous splenec-
tomy and all of them had postsplenec-
tomy subpherenic collection and re-
current attacks of fever. The elapsed
time between the operation and start
of the respiratory symptoms was
ranging from 9 months to 13 years
(mean 4.8 + 2.9 years).

All patients were submitted for car-
ful history taking regarding the previ-
ous splenectomy, postoperative fever
and methods of drainage of subphe-
renic collection if already done. Full
chest examination and preoperative
investigations necessary for diagnosis
of the chest problem were done.
Bronchoscopy was done as a routine
for all patients to exclude other caus-
es of bronchiectasis or lobar collapse.
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Sputum examination for TB bacilli
was done for all patients. Bronchogra-
phy or CT scane was necessary in all
patients to confirm the diagnosis.
Abdominal ultrasound was a routine.
Sinogram was done for any patient
with abdominal wall sinus.

All patients were operated upon
through left posterolateral thoracoto-
my. Left lower lobectomy was done in
34 patients (64.2%), left lower lobec-
tomy and lingulectomy in 18 patients
(34%), and left pneumonectomy in
one patient (1.9%). In all of our pa-
tients we adopted the technique of hi-
lar dissection and ligation of pulmo-
nary vessels first followed by
bronchial division and closure leaving
the diaphragmatic adhesions as the
last step to be done to avoid massive
bleeding from the vascular adhesions
and to avoid contamination of the
bronchial stump. Most of the patients
had a hole in the diaphragm connect-
ing the pleural cavity with the infected
subpherenic space. In some of these
patients foreign bodies were removed
from the subpherenic space. The de-
fects in the diaphragm were closed in
two layers after drainage of the sub-
pherenic space. Finally the chest was
closed in layers with chest drain in
place.
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To assess the risk factors for de-
veloping postsplenectomy destruction
of lung tissue requiring resection, we
randomly selected equal number of
control cases who had previous sple-
nectomy without developing postsple-
nectomy significant respiratory prob-
lems. These control cases were
selected fom other outpatient clinics
either surgical or medical at Mansou-
ra University Hospitals. All of them
had normal chest x-rays at the time of
study. Comparative study was done
between patients and control groups
regarding age, sex, indication for
splenectomy, early postsplenectomy
complications, and the quality of cen-
ter in which splenectomy operation
was done.

All statistical data were tabulated
and analysed using Statistical Pack-
age for Social Science (SPSS). Val-
ues are expressed as the mean =
Standard Deviation (SD). Chi-square
was used for analysis of categorical
data. For continuous variables, statis-
tical analysis was performed using
Studentis t-test. A P < 0.05 was con-
sidered statistically significant.

RESULTS
A total of 53 patients underwent
left pulmonary resections for postsple-
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nectomy complications over the last
20 years ending in December 2000.
Thirty-two patients (60.4%) were
males and 21 (39.6%) were females.
Their ages range from 18 to 46 years
(mean 34.9 + 6.5 years).

All patients developed respiratory
symptoms after an elapsed period
ranging from 9 months to 13 years
(mean 4.8 + 2.9 years) after splenec-
tomy. Respiratory symptoms include
productive cough with occasional he-
moptysis in 23 patients (43.4%), sup-
purative syndrome in 18 (34%), and
hemoptysis in 12 (22.6%). The lapse
period between beginning of respira-
tory symptoms and referral for thorac-
ic surgery ranged from 3 months to 2
years (mean 10 + 3.1 months).

Chest x-rays in the form of poste-
roanterior and left lateral views were
done for all patients, bronchography
was done for 21 of the early cases in
this study, and CT scan was done for
32 cases. Radiological examination of
the chest revealed in addition to bron-
chiectatic changes (Fig 1&2) which
was present in all patients, abscess
cavities in 3 patients (5.7%), and
chronic lung collapse in 15 (28.3%).

Abdominal ultrasound was done

for all patients and revealed amalga-
mation of the subpherenic space in 38
patients (71.7%), and subpherenic
abscess (Fig. 3) in 15 patients
(28.3%). Associated colonic fistula
was present in 3 patients (5.7%), gas-
tric fistula in one (1.9%) as proved by
contrast studies. Barium studies
proved the presence of ccolonic fistu-
la in 3 (5.7%) of our patiens, and gas-
tric fistula in one (1.9%)

Sinogram was done for 7 patients
(13.2%) who presented with abdom-
inal wall sinus and revealed the pres-
ence of communication between
the subpherenic space and bronchial
tree of the left lower lobe in 3 patients
(Fig 4), while demonstrated the pres-
ence of subpherenic abscess in 4 pa-
tients .

In 34 patients (64.2%) the bron-
chiectatic changes affected the left
lower lobe and required left lower lo-
bectomy, and the lingula was affected
with the lower lobe in 19 patients
(35.8%) who underwent left lower lo-
bectomy and lingulectomy except
one. Only in one patient (1.9%) the
plane was to resect the bronchiectatic
left lower lobe and lingulae but be-
cause of massive adhesions and pul-
monary vascular injury the decision
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was taken to proceed with left pneu-
monectomy to save patient's life.

All procedures were done through
left posterolateral thoracotomy. Thick
heavily varicose vasacular adhesions
between the left lower lobe and dia-
phragm were characteristic for these
operations. In 41 patients (77.4%) we
did find a hole in the diaphragm after
removal of the left lower lobe. In 20
patients (37.7%) foreign bodies were
removed from the subpherenic space
through the hole in the diaphragm.
Theses foreign bodies were corrugat-
ed rubber drain in one patient, ab-
dominal towel in 2, and a bulk of silk
sutures in 17 patients.

Complications of pulmonary re-
sections for these patients include
intraoperative bleeding in 4 patients
(7.5%), pulmonary vascular injury in
one (1.9%), rethoracotomy for bleed-
ing in 2 (3.8%), and hematemesis in
one (1.9%). Other complications in-
cluded in Table 1. Two patient (3.8%)
died early postoperatively because of
liver cell failure and then multiorgan
failure.

Comparison between patients and
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control revealed no difference te-
tween the two groups regarding the
age, sex, indication of splenectomy
(hypersplenism or devascularization),
and the mean elapsed time between
splenectomy and either lung resection
(for patients) or the time of study (for
control group) (table 2).

However, while postsplenectomy
subpherenic collection developed in
all patients (100%), it occurred in only
6 cases (11.3%) of the control group
with a statistically significant higher in-
cidence in the group of patients than
control group (P=0.00001). In 42 pa-
tients (79.2%) the drainage of the
subpherenic collection was delayed
and these patients received repeated
courses of antibiotics to control their
fever while no one (0%) of the control
group who developed subpherenic
collection was delayed for the proper
management (p=0.0002). Regarding
the place in which splenectomy was
done, we found that most of the pa-
tients (60.4%) were operated upon in
peropheral small hospital or clinic ver-
sus 18.9% of the control group
(p=0.001) while the rest were operat-
ed upon in a higher referral center
(Table 2).
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Table 1. Complications of postsplenectomy pulmonary resection.
Complication Number Percent
(15) (28.3%)
Intraoperative bleeding 4 7.5%
Pulmonary vascular injury 1 1.9%
Rethoracotomy for bleeding 2 3.8%
Hematemesis 1 1.9%
Empyema 2 3.8%
Wound infection 5 9.4%
Table 2. Comparative study between patients and control.
Factor Patients | Control | P-value
(N=53) (N=53)
Mean age (years) 349+6.5 [343+45 | N.S.
Sex (male to female ratio) 3221 33/20 N.S.
Indication of splenectomy
(hypersplenism/devascularization) | 46/7 44/9 N.S.
Mean time from operation (years) 48+29 [49x26 |N.S.
Postsplenectomy subpherenic abscess | 53 (100%) | 6 (11.3%) | 0.00001
(prolonged fever)
Delayed drainage of the abscess 42 0 (0%) 0.0002
(79.2%)
Operating place (peripheral small 32 10 0.001
clinic) (60.4%) | (18.9%)

N: Number of patients, P < 0.05 considered significant.

NS: Nonsignificant.
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Fig 1. Left sided bronchogram show- Fig 2. Postcontrast axial CT scan of
ing bronchiectatic changes in the chest reveals consolida-
the left lower lobe. tion collapse of the basal

segments of the left lower
lobe with associated bron-
chiectatic changes .

Fig 3. Ultrasonography of the left up-  Fig 4. Sinogram showing communica-

per abdomen showing a large tion between the subpherenic
left subpherenic collection on space and bronchiectatic left
posterior location. basal bronchial tree (arrow).
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DISCUSSION

Pleural effusions often occur in
response to sterile or infectious
inflammation below the diaphragm
(13). Postsplenectomy subpherenic
abscess result from a bacterial infec-
tion below the diaphragm, but the
symptomatic pleural effusion is usual-
ly sterile. The effusion becomes a
thoracic empyema in only 15 to 20%
of patients and is then secondary to
necrosis of the diaphragm (14). Many
cases with these early postsplenecto-
my complications were treated in our
Department either by thoracocentesis
or thoracostomy tube drainage with
underwater seal. To avoid contamina-
tion of the pleural cavity the chest
should not be entered during surgical
drainage of the intraabdominal collec-
tion, and if tube thoracotomy is neces-
sary to control the effusion, it should
be placéd some distance from the
abdominal incision.

In this study we are presenting the
problem of late postsplenectomy left
lung bronchiectasis requiring left
pulmonary resection. Some of the
general surgeons, who did splenecto-
my, are not aware about this compli-
cation because patients lose contact
with them by time. Moreover, most of
these patients were referred to our

Department from the chest physicians
because of their chest problem.

Most of the authors described the
early postoperativr pulmonary compli-
cations in the form of left lower lobe
atelectasis and pneumonia (4). More-
over, most of those who discussed
the late infection after splenectomy,
concentrated their work on children
who had splenectomy done for he-
matological disease or trauma and
atributed the late infection to the
underdeveloped immune mechanism.
Many studies have attempted to de-
fine the immunologic role of the
spleen. It is apparent that the spleen
is the major site of early IgM produc-
tion and is important in the production
of opsonins, particularly properdin.
Asplenic patients have been found to
have abnormalities of cell-mediated
immunity as well (15). The reported
incidence of severe late postsplenec-
tomy infection varies considerably in
the literature (16,17). Also differences
exist as to what constitutes late post-
splenectomy infection: miliary tuber-
culosis (18), osteomyelitis, rheumatic
fever, respiratory tract infections (19),
peritonitis (20), late wound infections
(21), intraabdominal abscesses,
Herpes zoster (21), and pyrexia of un-
known origin (23) have been included.
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Recognition of the risk of overwhelm-
ing postsplenectomy infection (OPDI)
has led surgeons to attempt salvage
procedures in cases of splenic trauma
(24-26).

In this study the situation is differ-
ent in that none of our patients was a
child. Moreover, all our patients un-
derwent splenectomy because of bil-
harzial disease. The condition started
by postsplenectomy subpherenic col-
lection espically in bilharzial patients
with huge spleen that confronted the
surgeon with dense adhesions to the
splenic bed and to the left copula of
the diaphragm. :

In our study the elapsed time
between splenectomy and start of
respiratory symptoms ranged from 9
months to 13 years. The sequence of
events was almost the same in all
patients from the time of splenectomy
to the time in which the patient pre-
sented to us. The events started with
splenectomy followed by fever for
long time and subpherenic collection
which was not drained or insufficiently
drained and they received massive al-
ternative courses of antibiotics, then
after a time they started their respira-
tory symptoms and finally reached the
full picture of bronchiectasis that
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required pulmonary resection.

All patients were transferred to our
Department because of respiratory
symptoms in the form of productive
cough with occasional hemoptysis
(43.4%), manifestations of suppura-
tive sundrome (34%), and frank he-
moptysis (22.6%). Most of these pa-
tients did not correlate between the
previous splenectomy and their chest
troubles. This stimulated us to de-
scribe these events to make apparent
the correlation between chest prob-
lems in these patients and the previ-
ous splenectomy. The correlation with
the previous operation became sure
after exclusion of other causes of
such pulmonary diseases, and by in-
traoperative findings.

In order to interrupt the sequence
of events it is important to remove the
spleen carefully, to control hemcr-
rhage from the splenic vessels prop-
erly, and to make sure that there is
adequate haemostasis in the splenic
bed. To fix a drain in the splenic bed
at the end of operation, is a matter of
controversy. Some believe that posto-
perative complications are more prev-
alent if the splenic bed is not drained
(27). On the other hand, others con-
cluded that prolonged prophylactic
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drainage of the subpherenic space
actually increases the incidence of
subpherenic abscess (28).

Splenectomy performed as a sin-
gle elective intraabdominal procedurs
should be followed by a very low inci-
dence of subpherenic abscess of
about 1% (29). If a subpherenic ab-
scess developed the diagnosis should
be suspected when there are signs
and symptoms of inflammatory pro-
cess in addition to tenderness either
anteriorly or over the last rib posterior-
ly with elevation of the left hemidiaph-
ragm in chest x-ray. Abdominal uitra-
sound has been the most valuable
technique for early diagnosis of sub-
pherenic abscess. CT scan of the ab-
domen could be done to confirm the
diagnosis.

Once the diagnosis of subpherenic
abscess is confirmed, the treatment is
drainage. Approaches to drain the ab-
scess include the posterior approach
through the bed of the twelfth rib, lat-
eral extraperitoneal approach, or an-
terior transabdominal approach. The
decision concerning the proper ap-
proach depends on the localization
site of the abscess cavity. In our ser-
ies there was a reluctancy to drain the
subpherenic abscess early in 34 pa-

tients (64.2%), in whom there were no
scars of previous drainagc. Moreover,
although there were abdominal scars
of previous drainage of the abscess in
19 patients (35.8%), the sequelae of
the abscess continued which may be
attributed to the insufficient drainage
and/or the presence of infected for-
eign body.

Abdominal ultrasound was done to
all patients in this study and showed
either loculated subpherenic collec-
tion with very thick wall in 28.3% or
organized amalgamated subpherenic
area in 71.7% which again assures
the reluctance in early drainage of the
subpherenic abscess or its insufficient
drainage.

Another problem of delayed insuf-
ficient drainage of the subpherenic
abscess is erosion of the adjacent
structures with fistulae formation.
Postsplenectomy abscess leading to
gasrtic perforation has been reported
(30,31). Barium studies proved the.
presence of colonic fistula in 3 (5.7%)
of our patiens, and gastric fistula in
one (1.9%).

Pulmonary resection after splenec-
tomy is a difficult surgery due to the
extensive vascular adhesions to the
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diaphragm and subpherenic area.
This procedure is not free of compli-
cation espically in patients who had
abnormal liver functions. Two patient
died postoperatively because of liver
failure. Fifteen patients (28.3%) devel-
oped postoperative complications.
Massive intraoperative bleeding was
encountered in 4 patients (7.5%)
mostly due to the extensive varicose
vascular adhesions. Pulmonary vas-
cular injury happened in one patient
(1.9%) while doing left lower lobecto-
my and lingulectomy and in attempt to
encircle the main pulmonary artery to
minimize bleeding it was injured and
the operation progressed to left pneu-
monectomy in order to save the life of
the patient. Two patients (3.8%) re-
quired rethoracotomy to control bleed-
ing from the site of adhesions with the
diaphragm. One patient developed
hematemesis and required emergen-
cy injection of his varices. Two pa-
tients developed postoperative em-
pyema and five patients developed
significant wound infections.

In our comparative study between
patients and control, we found that
splenectomy which done in peripheral
small hospital or clinic, development
of subpherenic abscess and its im-
proper drainage are considered signif-
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icant predictors for the development
of postsplenectomy pulmonary com-
plications requiring lung resection.
The presence of the considered num-
ber of foreign bodies in our patients
led us to concentrate on the role of
general surgecn to avoid this compli-
cation.

We conclude that postsplenecto-
my pulmonary resection is not an
easy job. It is a difficult surgery due to
extensive adhesions, espically when
several years elapsed between sple-
nectomy and the time of pulmonary
resection. The operation is not without
significant mortality and morbidity es-
pically in these patients with chronic
liver disease. Postsplenectomy de-
stroyed left lower lobe can be avoided
if meticulous care is taken in consid-
eration during splenectomy. What is
also important is the early diagnosis
and proper drainage of the subphe-
renic abscess if developed. So we
recommend that splenectomy should
be done in a higher well-equipped
center by a qualified surgeon.
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