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Surgical decompression of osteomyelitis in pediatric patients should be an essential part of therapy in
most cases. The initial deferral of prompt decompression in two patients because of underlying chronic,
hemorrhagic (thrombocytopenic) disorders-one with Wiskott-Aldrich syndrome and one with Gaucher's
disease-resulted in more serious and prolonged courses of the infectious processes. The complications
might have been ameliorated by earlier drainage in each case. Based upon the experience gained from these
two patients, we recommend early drainage, with appropriate treatment of the hemorrhagic disorder, to
prevent more widespread dissemination or prolongation of osseous infection in similarly affected children.

Osteomyelitis poses a special problem in the pediatric patient with an acute or
chronic hemorrhagic disorder. In particular, there may be hesitancy to proceed with
the needed surgical decompressive procedures because of the patient's inherent risk of
bleeding. However, delay in the initiation of appropriate surgical decompression,
with resultant bone, cartilage, and soft tissue destruction, may lead to permanent
disability, or even death from overwhelming sepsis. This paper discusses the
problems posed by associated bleeding disorders and osteomyelitis in children, one
with Wiskott-Aldrich syndrome and one with Gaucher's disease.

CASE REPORTS

Case 1: This two-year, seven-month-old white male with Wiskott-Aldrich syn-
drome, had been receiving transfer factor since two months of age. An "older"
brother, also with Wiskott-Aldrich syndrome, died at age nine months. The patient
presented with a three-day history of right hip and abdominal pain, chills, and fever.
Approximately one week prior to admission he had developed a pustule on one
finger, but this had spontaneously drained. Otherwise, he had been progressing well
since his most recent prior hospitalization for a fracture of the left femur.
On admission he had a temperature of 40° C. Pertinent physical findings included

several petechiae and ecchymoses of the skin. Abdominal examination revealed mild
distension, voluntary guarding and slightly decreased bowel sounds. The extremities
showed tenderness and decreased range of motion of the right hip and right ankle.
Admission laboratory findings included a white blood count of 13,000/mm3 (59 segs,
11 bands), hematocrit of 27.7%, erythrocyte sedimentation rate of 40 mm/hr and
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platelet count of 16,000/mm3. The stool guaiac test was negative. Abdominal, right
hip, and ankle roentgenograms were negative. Blood cultures were obtained.
On the following day, the patient's fever persisted and he was noted to have further

diminished bowel sounds. An intravenous pyelogram was negative. Blood cultures
were growing Staphylococcus aureus, sensitive to oxacillin, and he was started on an
intravenous dose of 200/ mg/ kg/ day in four doses. His febrile course continued, and
he was noted to have swelling, increased tenderness, warmth, erythema and decreased
range of motion of the right ankle. The joint was aspirated and approximately 2 cc of
purulent material were obtained. Cultures of this material were subsequently positive
for Staphylococcus aureus. A Technetium methylene-diphosphanate (MD) bone
scan was negative. Repeated joint aspirations, rather than open surgical drainage,
were undertaken because of the severe hemorrhagic risk and platelet deficiency, as
well as the fact that the patient was sensitized to platelet transfusions (HL-A matched
platelets were not available for general use at the time). A gallium scan performed
nine days after admission revealed increased activity in the right distal tibia and
fibula. Again, recommended surgical drainage was deferred because of the patient's
coagulopathy. Twelve days later the patient complained of pain in the left femur.
Roentgenograms were consistent with proximal femoral osteomyelitis. A
Technetium-MDP bone scan the following day revealed increased activity in the left
clavicle, left proximal humerus, right fifth rib anteriorly, entire left femur, right
proximal femur and right distal tibia and fibula, as well as asymmetric renal
excretion. Repeat intravenous pyelogram revealed an abscess adjacent to the right
pubic symphysis, with extrinsic compression of the bladder.
Immediately following transfusion of HL-A compatible, single donor, fresh,

irradiated platelets, the left humerus, right distal tibia and fibula and left femur were
selectively drained. The tibial lesion communicated with the ankle joint through the
syndesmosis. A large pelvic abscess was also drained. No abnormal hemorrhagic
difficulties were encountered during these procedures. All wounds were left open,
with drains in place.

Postoperatively, the patient remained febrile for three days, until gentamycin was
added to his antibiotic regimen. The remainder of the patient's hospital course was
benign, the drains were progressively advanced and removed, and all the wounds
closed spontaneously without any unexpected bleeding.
Case 2: This fifteen-year-nine-month-old male with Gaucher's disease (diagnosed

at age six years) was admitted for evaluation of a painful, swollen left knee. He had
been in good health except for chronic splenomegaly, anemia, neutropenia, and
thrombocytopenia. Eight weeks prior to admission the patient developed a painful
swelling of his left knee. He was self-treated with local heat and bed rest, and his
symptoms resolved within one week. Six weeks prior to admission his symptoms
recurred, and he was seen by an orthopaedist who recommended continued bed rest.
He developed daily fevers to 39°-40° C and was seen three weeks prior to admission
at another hospital. Blood cultures and radiographs were negative. Clinical impres-
sion was osteomyelitis, but despite a five-week history of symptoms and a fluctuant
mass behind the knee, conservative therapy was chosen because of the patient's
underlying coagulopathy. He was given oral penicillin for three weeks, but fever
persisted and he had increasing swelling and discomfort. He also experienced a
fifteen-pound loss during these eight weeks.
On admission to Yale-New Haven Hospital, he was a pale, thin male with a

temperature of 390 C. His left distal thigh and knee were swollen, tender, warm,
indurated and fluctuant. The knee joint had no palpable effusion and had approxi-
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mately thirty degrees of painful motion (from 300 to 600 flexion). Except for a soft
systolic murmur and organ rnegaly consistent with his Gaucher's disease, the
remainder of the physical examination was normal. Initial laboratory data included a

hemoglobin of 6.8 grams percent, platelet count of 110,000/mm3, and erythrocyte
sedimentation rate of 51 mm/ hr. The acid phosphatase was elevated to 21.2 IU/liter
(normal 0-8). Radiographs of the distal femur showed soft tissue swelling and
periosteal new bone formation consistent with osteomyelitis of the distal femur.
On the day of admission, following transfusion with fresh blood and fresh frozen

plasma, he was taken to the operating room, where approximately 400 ml of purulent
material were drained from an abscess cavity occupying the popliteal and retrofem-
oral spaces, encasing a portion of the sciatic nerve and the popliteal vessels, and
communicating with multiple cortical defects in the posterior, distal femur. The
findings were compatible with osteomyelitis with spontaneous posterior decompres-
sion. Gram stain and culture of this purulent material were negative. Active,
generalized bleeding was controlled with thrombin and gelfoam. However, on the
fifth post-operative day, he began to have active bleeding from the wound, despite
normal coagulation status (prothrombin time, 15.5 seconds/control, 11.3 seconds;
partial thromboplasin time, 39.2 seconds/control, 32.0 seconds; fibrinogen, 190
mg%o; thrombin time, 25.5 seconds/control, 21.8 seconds; platelet count,
230,000/mm3). He was taken to the operating room, the wound explored, and two
small arterial bleeders were ligated. Again, generalized small vessel bleeding was

controlled with thrombin/gelfoam. He had received five doses of percodan, which
contains aspirin, during the preceding two days. Since this may have contributed to
the increased bleeding, this was discontinued. Despite this, several subsequent
dressing changes in the operating room were associated with excessive small vessel
bleeding from the granulation tissue. Pressure dressings were necessary to control
bleeding. He was treated with intravenous antibiotics for six weeks and continued
oral medication for another six weeks. Two years later he has no evidence of
recurrent disease, and has full function of the knee and leg.

DISCUSSION

Hemorrhagic disorders pose a special problem in the management of pediatric
patients with acute osteomyelitis. Undue concern for the clotting abnormalities may

introduce hesitancy in proceeding with necessary surgical decompression. Many
authors have stressed that osseous destruction is excessive and permanent disability
may follow when there is a delay either in diagnosis or initiation of appropriate
surgical drainage [1-4]. The same principles of management should be applied, as

much as possible, to patients with underlying acute or chronic bleeding disorders.
Further, the hyperemic response to the infection increases with time, and thereby
enhances the potential for increased bleeding from granulation tissue. Many of these
hemorrhagic disorders of childhood are accompanied by immune-deficiency states in
which a subnormal or abnormal clinical response to infection may be common [2].
The dissemination of infection may be quite rapid in patients with deficient immune
systems as in the first patient. This concomitance further underscores the need for
prompt and effective management, with early surgical drainage being preferable.

Wiskott-Aldrich syndrome is an X-linked recessive disorder with thrombocytope-
nia, eczema, and increased susceptibility to infection [5,6]. It is a highly fatal
condition. Severe infection, bleeding, or malignant lymphoma often cause death in
infancy or childhood, with survival to puberty rare [7]. The underlying defect appears

to be in the afferent limb of the immune system, where there is defective recognition
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of the antigen [7-10]. Survival may be improved by treating the thrombocytopenia,
with platelet transfusions being the mainstay of therapy in mild cases [10]. Transfer
factor, which transfers specific, cell-mediated immunity from skin-test positive
donors to skin-test negative recipients, is capable of inducing a chronically acceptable
level of cell-mediated immunity in approximately half the patients with various
immunodeficiency states, including Wiskott-Aldrich syndrome. Some patients with
Wiskott-Aldrich syndrome also demonstrate improvement in bleeding tendencies
with transfer factor infusion [11]. Faraci et al. demonstrated that major abdominal
surgery was possible in these thrombocytopenic patients with appropriate manage-
ment [12]. However, the patient more rapidly destroys donated platelets with each
successive transfusion, such that pure platelet infusions should be reserved, as much
as possible, for potentially life-threatening situations. Case 1 had developed an
extreme sensitivity to platelet transfusions.
The first case demonstrated many of these aforementioned points. The osteomye-

litis initially appeared to be localized to the distal tibia, fibula and ankle joint, with all
three regions in communication through the synovial recess extending toward the
syndesmosis. It seems likely that the hematogenous source was the pustule on the
finger, present approximately a week prior to symptom onset. Because of the
presence of purulent material, surgical decompression was recommended, but due to
his low platelet count, deferred, and chemotherapeutic management alone was
instituted. Despite adequate blood levels of antibiotic, the infection still became
widespread. Subsequent surgical decompression after platelet transfusion resulted in
rapid improvement. Probably earlier drainage would have prevented widespread
dissemination of the relatively localized foci of osteomyelitis and septic joint. The
multiple open wounds, even with surgically fenestrated metaphyses, did not bleed
excessively during or after surgery.

Gaucher's disease is an uncommon metabolic disorder which has been described in
approximately one thousand patients [13,14]. The underlying defect appears to be
deficient activity of a beta-glucosidase which catalyzes the cleavage of glucose from
glucosyl ceramide, resulting in the accumulation of excessive glucosyl ceramide
within distinctive Gaucher's cells in the spleen, liver and bone marrow. Increasing
masses of such cells cause organs such as the spleen, liver and lymph nodes to enlarge.
Intraosseous cellular proliferation replaces normal marrow components and may
cause avascular necrosis, bone pain and pathologic fractures [13,14]. Pratt et al.
demonstrated immunoglogulin abnormalities in patients with Gaucher's disease and
hepatosplenomegaly; such patients had aseptic necrosis of bone, chronic infection, or
both [15]. Younger patients may exhibit several species of gamma-globulin, while
older patients, in contrast, show monoclonal increases. The frequent association of
Gaucher cells and plasma cells [15,16] has led to the suggestion that this may
stimulate abnormal antibody formation eventuating in dysglobulinemia [16].
Gaucher cells have been specifically examined for the presence of antigen-antibody
reactions, but the results have been equivocal [17,18]. Like many other lipids,
glycosyl ceramide is a potent haptene [19]. However, circulating antibodies to this
and other glycolipids have not yet been conclusively demonstrated in Gaucher's
disease.

In the second case undue concern for the patient's coagulopathy significantly
delayed appropriate surgical decompression. As a result, there was progressive bone
destruction, functional loss and inanition. With appropriate platelet and blood
transfusions and surgical drainage the patient's course was rapidly reversed. How-
ever, the excessive amount of inflammatory tissue surrounding the large retrofemoral
and popliteal abscess cavity bled frequently and was quite difficult to control as
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effectively as desired. Certainly, early drainage prior to formation of such a large
cavity would have lessened this particular hemorrhagic complication from the
reparative granulation tissue.
The common factors in these two patients were thrombocytopenia and immunode-

ficiency. The immunodeficient state affects the usual course of the disease by altering
the host response. Even the presence of seemingly appropriate levels of antibiotics
may not be sufficient to treat osteomyelitis when the patient is incapable of a
concomitant cellular response. Surgical drainage accomplishes two important factors:
first, the infection is decompressed externally, minimizing the tendency to local
chondrosseous destruction and hematologic spread, and second, vascular granula-
tion tissue can replace the evacuated cavity, bringing both antibiotics and cells. This
is particularly effective in the metaphysis, where the reticuloendothelial cells are
normally minimal [12,20,21].

. Antibiotic therapy is only one important measure in the treatment of acute
osteomyelitis [22]. So promising were these drugs when first introduced that surgery
was prematurely de-emphasized [20]. Recently Rhodes suggested that acute osteo-
myelitis could be cured by antibiotic therapy alone, if treated within the first four
days of disease onset [23]. Likewise, Blockey and Watson advocated the use of
antibiotics alone if treatment was instituted within seventy-two hours [24]. A major
problem is "onset of disease." The patient may not become symptomatic until the
infectious process penetrates the metaphyseal fenestra [25,26], and elevates the pain-
responsive periosteum. Realistically, this process probably takes three to four days.
Thus the patient with symptoms for only two or three days may, in fact, have had the
disease several days longer. Further, Blockey and Watson may be criticized because
of lack of long-term follow-up [24]. Morrey and Peterson found a significant number
of recurrences a year or more following initial treatment with antibiotics alone [27].
As Ferguson has emphasized, there is a great temptation to treat this disease
"conservatively" with antibiotics, but whenever this has been done, the experience in
the literature indicates that the incidence of complications rises [28].
Some indications for surgery are obvious. When purulent material is present

(usually under pressure), early decompression is essential [25,28]. If there is radiogra-
phic evidence of an osteolytic lesion in the metaphysis, drainage is also indicated. In
Case 1, the lytic lesions were probably delayed by the patient's cellular deficiency; in
Case 2, radiographic changes were somewhat masked by the osseous changes caused
by the Gaucher's disease. Further, considerable amounts of bone must be destroyed
before an intraosseous lesion is radiographically evident. The involved bone may be
rendered ischemic during early stages of the infectious process, limiting penetrability
of antibiotics.

Early diagnosis and early administration of adequate chemotherapy, in conjunc-
tion with judicious surgical decompression, afford the best chances for complete
cure. Surgical drainage is an adjuvant to normal host defenses. The presence of
underlying immunodeficiencies renders normal host defense mechanisms inadequate
and reinforces the need for an aggressive approach that includes surgery early in the
disease course to prevent local and distant dissemination. Hemorrhagic deficiencies
usually can be effectively handled prior to and during surgery, and should not be a
contraindication, per se, to the use of open drainage.
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