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Functional asplenia, or hyposplenism, has been 
described as impaired or absent splenic function 
despite presence of the spleen. The spleen’s ability 
to accumulate technetium during a liver-spleen 
scan is impaired. Functional asplenia may be inter­
mittent, reversible, or irreversible. Concurrently, 
the peripheral smear usually shows Howell-Jolly 
bodies, target cells, spherocytes, and poikilocytes. 
The diagnosis of functional asplenia is important 
clinically because it is often associated with an 
increased frequency of infections.

Case Report
A 16-year-old black patient with a history of 

sickle cell disease was admitted to the hospital be-
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cause of chest pain and back pain. Physical exam­
ination revealed a well-developed, alert, icteric 
male patient in mild distress secondary to pain 
with a blood pressure of 120/80 mmHg. He was 
afebrile, and oral mucosae were dry. Cardiopulmo­
nary examination was unremarkable. Abdominal 
examination did not show scars or ascites. The 
liver was felt 4 cm below the right costal margin, 
and the spleen was noted to be also enlarged 3 cm 
below the left costal margin. The rest of the physi­
cal examination was noncontributory.

Laboratory tests showed a hemoglobin of 14.8 
g/dL and hematocrit of 44 percent. The white 
blood cell count was 6,700/mm3. The reticulocyte 
count was 4.6 percent. The total bilirubin was 3.4 
mg/dL with a direct fraction of 0.8 mg/dL. Blood 
glucose, electrolytes, liver chemistries, and uri­
nalysis were normal. A chest x-ray fdm was also 
normal.

The patient was treated with vigorous hydra­
tion, supplemental oxygen, and analgesics. Two 
days later he developed pneumonia, which re­
quired the use of intravenous antibiotics. The pa­
tient . continued to have diffuse pains despite 
hydration and analgesic therapy. Five days after 
admission he developed left upper quadrant ten-
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derness corresponding to the area of the enlarged 
spleen.

Ultrasound examination of the abdomen 
showed an enlarged spleen and liver. There were 
no gallstones or ascites. A liver-spleen scan using 
technetium 99 demonstrated the presence of an 
enlarged liver and absence of the spleen. The 
hematocrit, which was 44 percent on admission, 
began to fall progressively after hydration. Seven 
days after admission the hematocrit dropped as 
low as 23 percent, and it was decided to transfuse 
three units of packed red blood cells in an attempt 
to correct his anemia and alleviate his sickle cell 
crises. After the blood transfusions, the patient 
improved greatly and from that point on was es­
sentially pain free. The patient became afebrile 
shortly thereafter and was discharged home in 
good condition.

One week after discharge, a follow-up liver- 
spleen scan showed the presence of the spleen.

Discussion
Sickle cell anemia is present in approximately 

0.15 percent of black children in the United States. 
This disorder is characterized by the substitution 
of valine for glutamic acid at position 6 of the beta 
chain. Sickle cell anemia affects almost any organ, 
and it has been shown that deoxygenation may 
change the shape of the erythrocyte from a bicon­
cave disk to an elongated form or “ sickle-shaped” 
cell. Other factors, such as acidosis and increased 
erythrocyte 2,3-DPG (2,3-diphosphoglycerate), 
will promote sickling. Most of the symptoms re­
lated to this disorder are due to a vaso-occlusive 
phenomena, which may involve almost any organ.

The anatomic presence of the spleen without 
the ability to accumulate sulphur colloid tagged 
with technetium 99 has been termed functional 
asplenia. It was initially described in sickle cell 
disease,1,2 and since then has been associated with 
diverse diseases and chemical agents (Table l).1"9 
The presence of Ho well-Jolly bodies, spherocytes, 
target cells, and poikilocytes in the peripheral
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Table 1. Diseases and Agents Associated 
With Functional Asplenia

Sickle cell disease1,2' 3 

Hemoglobin sickle cell disease1 

Thalasemia trait1 

Polycythemia vera1 

Multiple myeloma1 

Ulcerative colitis2 

Dermatitis herpetiformis2 

Celiac-sprue disease1,4 

Reticulum cell sarcoma4 

Amyloidosis4 

Radiation therapy5 

Discoid lupus erythematosus6 

Systemic lupus erythematosus6,7 

Crohn's disease 
Thyrotoxicosis8 

Graft-host disease9

smear correlates with the diagnosis of functional 
asplenia.

Although causative mechanisms of functional 
asplenia are unknown, a possible explanation 
would be an abnormal splenic circulation. Im­
paired circulation can be seen in sickle cell dis­
ease, where large numbers of sickle red cells pro­
duce obstruction of the blood flow. Patients with 
sickle cell disease also have an increase in blood 
viscosity, possibly because of deoxygenation of 
blood, contributing further to decreased blood 
flow. Obstruction of blood flow will cause a 
diversion of blood through intrasplenic shunts, 
thereby making the splenic flow bypass the phago­
cytic reticuloendothelial system.2 Furthermore, a 
decrease of a plasma opsonizing factor, causing 
reticuloendothelial blockade, has also been re­
ported as a possible mechanism in the develop­
ment of functional asplenia.10 Functional asplenia 
has been associated both with pneumococcal in­
fections in patients with sickle cell anemia2,3 and 
with gram-negative sepsis in postcolectomy pa­
tients with ulcerative colitis.11 Infections may be 
secondary to a defective clearance of bacteria by 
the spleen.

The patient herein reported presented with the 
typical sickle cell crisis and later developed a pul-

407



Introducing
self-rehabilitation that’s 
affordable & portable.

(three-way 
tension 
monitor.)
Calmset 3 extends rehabilitation from the clinic into 
the home.
Through this easy-to-operate headset, patients 
monitor muscular activity in damaged areas aurally 
and manage their own in-home therapy. The unit 
detects signals as low as 0.3uV RMS, to bring clinical 
standards to home care.
As well as muscle tension, Calmset 3 monitors 
general tension levels through changes in skin pore 
size. It also detects peripheral circulatory disorders 
through changes in extremity temperature.
Calmset 3 features pitch, volume and sensitivity 
controls, headband, GSR electrodes, temperature 
probe, cable, gel, manual and case. One year 
warranty.
Thought Technology Ltd.,
2180 Belgrave Ave., Dept. #441 
Montreal, Que., Canada H4A 2L8

Name

Address

City State

Zip

Please send me . Calmset 3 units @ $179.95 ea. plus
$6.95 shipping. I understand if 1 am not completely satisfied 
within 30 days, I may return the item for a prompt and courteous 
refund.

1 wish to pay by □  cheque □  Master Card DVisa DAmex

Card # _______________________ Expires:__________________

Signature_______________________________________________

sen d  t o : ^T hought Technology Ltd.
2180 Belgrave Avenue, Dept. 441
Montreal, Quebec Canada H4A 2L8 1-800-361-3651

FUNCTIONAL ASPLENIA

monary infection. He was also found to have an 
enlarged and tender spleen that failed to be visual­
ized with a liver-spleen scan. However, a follow­
up liver-spleen scan revealed the presence of the 
spleen, establishing the diagnosis of functional 
asplenia.

The management of patients with sickle cell 
disease and functional asplenia may include hy­
dration and prophylaxis with pneumococcal vac­
cine (Pneumovax). One of the most important con­
siderations is the early recognition of infections 
and the use of appropriate antibiotic therapy. The 
use of blood transfusions in patients with sickle 
cell disease has been shown to restore splenic func­
tion3; however, this is achieved only temporarily.

References
1. Spencer R, Vijay D, Kolli S: Causes and temporal 

sequence of onset of functional asplenia in adults. Clin Nucl 
Med 1978; 3:17-18

2. Pearson H, Spencer R, Cornelius E: Functional 
asplenia in sickle cell anemia. N Engl J Med 1969; 281: 
923-926

3. Pearson H, Cornelius E, Schwartz A: Transfusion- 
reversible functional asplenia in young children with sickle 
cell anemia. N Engl J Med 1970; 283:334-337

4. Hurd W, Katholi R: Acquired functional asplenia- 
association with spontaneous rupture of the spleen and 
fatal spontaneous rupture of the liver in amyloidosis. Arch 
Intern Med 1980; 140:844-845

5. Coleman N, McDougal I, Dailey M: Functional hypo- 
splenia after splenic irradiation for Hodgkins disease. Ann 
Intern Med 1982; 96:44-47

6. Dillon A, Stein H, English R: Splenic atrophy in sys­
temic lupus erythematosus. Ann Intern Med 1982; 96:40-43

7. Dillon A, Stein H, Kassen B: Hyposplenia in a patient 
w ith systemic lupus erythematosus. Rheumatol 1980; 7: 
196-198

8. Brownlie B, Hamer J, Cook H: Thyrotoxicosis asso­
ciated with splenic atrophy. Lancet 1975; 2:1046-1047

9. Al-Eid M, Tutchka P, Wagner H, et al; Functional 
asplenia in patients w ith chronic graft-versus-host disease: 
Concise communication. J Nucl Med 1983; 24:1123-1126

10. Biozzi G, Benacerraf B, Halpern BN: Quantitative 
study of the granulopectic activity of the reticuloendothelial 
system. Study of kinetics of granulopectic activity of R.E.S. 
in relation to dose of carbon injected. Relationship between 
weight of organs and their activity. Br J Exp Pathol 1953; 
34:441-457

11. Ryan F, Smart R, Holdsworth C: Hyposplenism in 
inflammatory bowel disease. Gut 1978; 19:50-55

THE JOURNAL OF FAMILY PRACTICE, VOL. 20, NO. 4, 1985


