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Acute Guinea-Worm Synovitis of the Knee Joint

BY M. SIVARAMAPPA, M.S.*, C.R.R.M. REDDY, )l.D.*, C. SITA DEVI, M.B.B.S., M. sc.*
A. CHALMA REDDY, M.S.*, P. KANTHA REDI)Y*, AND D. PRASANTHA .\IURTHY*,
KURNOOL, ANDHRA PRADESH, INDIA

b

From the Departments of Orthopedic Surgery, of Pathology, and of Biochemistry,
Kurnool Medical College, Kurnool

In 1947 Stoll 1 estimated that more than fifty million peoplein the Middle East,
Russia, Africa, South America, and India are infected with Dracunculus medinensis.
Patnaik and Kapoor have shown that people in 240 of 329 districts in India have the
infection. Reddy and co-workers, after an intensive survey in one district in South
India, have shown that about one-half million people are at risk of getting the infec-
tion in the district 8. The commonest manifestation of this worm is the formation of
a bleb, on rupture of which the worm emerges from the base of the ulcer. The worm
can also cause a sterile abscess by discharging its larvae into the tissues 3. It can
cause similar abscesses in ectopic sites such as the extradural space 6. One other not
uncommon manifestation is the entry of the worm into the knee joint, causing
synovitis ’. The knee joint might be involved by secondary infection along the track
of a worm or by a mild synovitis due to allergy or mechanical effects due to the
presence of a worm near the joint 2. IKothari and co-workers also described a mild
synovitis without the presence of larvae in the aspirate of fluid from the joint.
Johnson described cases in which she aspirated decomposing worms from grossly
inflamed joints. In the present report we deseribe our experience with fourteen cases
of acute synovitis of knee joint in which the larvae were shown in the joint aspirate
and from which, in most, the worm was removed at arthrotomy. This type of
synovitis is different from the septic arthritis or mild synovitis which occurs in
guinea worm infection. If the condition is not recognized in the acute stages it might
go on to chronic synovitis.

Clinical Findings

The main findings are summarized in Table I. All the patients who were seen
with acute synovitis of the knee were men. The ages ranged from fourteen to forty.
The patients came only during the summer months when the guinea-worm infesta-
tion is at its peak. The duration of the joint involvement ranged from two days to
thirty days. The onset was always sudden. Six of fourteen patients did not have any
allergic premonitory symptoms but five of them had local itching and rash. Three
had generalized rash and itching. Thirteen men gave a previous history of repeated
guinea-worm infection and only one did not give a previous history. This person had
only a local not a generalized allergy. One patient felt the movement of the worm in
the subcutaneous tissue near the suprapatellar region. On local examination there
was no deformity in five patients. A flexion deformity ranging from 50 to 30 degrees
was noted in the remaining nine patients. Signs of inflammation of the joint and
effusion were present in all (Fig. 1). The synovial membrane was thickened in all.
In most of the patients there was painful limitation of movement. Stability of the
joint was good in all the patients. Weight-bearing intolerance was observed in four
patients and the others were not able to stand or walk. Roentgenographic examina-
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Fic. 1
Photomicrograph of guinea-worm larvae and cells from the synovial fluid (<20).

Fic. 2

Photograph of part of the coiled guinea worm in the suprapatellar pouch.

tion did not reveal any caleified worms in or around the knee joint in eleven of the
fourteen. In two patients there was one calcified worm below the level of the knee
joint; and, in one, two calcified guinea worms were present on the medial aspect of
the joint. No changes were discovered in the bone or eartilage on skiagram.

Synovial Fluid

Aspiration of the fluid showed yellowish or yellowish turbid fluid in all patients.
No fibrin threads were seen in the fluid in any of the patients. The turbidity was due
to the cellular elements and larvae. Larvae were present in all. In three patients the
larvae were alive and in the other cases they were dead (Iig. 1). The svnovial fluid
in all the patients cases was exudate and contained more than four grams of protein
per 100 milliliters. In a few patients, in whom fibrinogen was sought, it was found to
be absent in the synovial fluid. The differential count of the fluid and the blood of
these patients and of the cells which were adherent to the larvae was published else-
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where °. The cosinophilic leukocytes were increased in blood and also in the synovial
fluid in patients having the infection for the first time. But on repeated infections
elsewhere in the body the eosinophil count was reduced in both. White cells were
adherent to larvae and the commonest cell adherent to the larvae was a macrophage
—the other cells were neutrophils and eosinophils. Culture for any organisms was
negative in all patients.

Diagnosis
Diagnosis was made by the demonstration of guinea-worm larvae in the synovial

aspirate. In the absence of the larvae in the aspirate we did not make a diagnosis of
acute guinea-worm synovitis.

Treatment

Conservative treatment in several patients with acute infection was not success-
ful; repeated aspirations were undertaken with no improvement. In some patients
the joint was irrigated with sterile saline solution through a wide bore needle. The
joint could not be irrigated thoroughly because of the thick exudate which blocked
the needle. The symptoms did not subside. In many patients the condition became
chronic and was mistaken for other chronic specific conditions. Fluid in the joint,
with chronic proliferation of synovial membrane, persisted for months. Surgery,
undertaken late in these patients, was synovectomy or arthrodesis with consequent
partial or complete stiffness of the knee after months of suffering.

Therefore, in the present series, operative treatment was undertaken soon after
routine microscopy of the joint fluid in cases of acute synovitis disclosed guinea-worm
larvae. In most patients arthrotomy was done within three days after the diagnosis
was made. Arthrotomy was felt to be necessary, even though the synovitis was in the
active state, for, the removal of the offending products of the worm and, if possible
the worm itself, restored the joint to normal before irreversible changes had taken
place.

Arthrotomy was done under tourniquet control. The joint was exposed through
a short anterolateral or anteromedial incision. In all, the findings at operation were
more or less similar. The fluid was turbid and yellow. In one patient, it resembled
frank pus. The synovial membrane was thickened to two to four millimeters and
thrown into folds; it was congested and edematous and was red in color; and it was
covered by exudate. The amount of exudate varied with the duration of symptoms.
In disease of long duration, the synovial membrane was covered with thick exudate;
when the symptoms were of short duration, the exudate was thinner. The suprapate!-
lar pouch was mainly involved. Surprisingly there were no adhesions even with
long-standing discase. In the nine knee joints in which the worm was seen, it was
seen on the femoral surface of the suprapatellar pouch (Fig. 2). In two, the worm was
lying free and coiled up and could be removed easily; in the remaining knees part of
the synovial membrane had to be excised to remove the worm which was partly
embedded in the membrane. Irrigation of the joint cavity with normal saline solution
revealed the shining surface of the synovial membrane, as the exudate could be
easily separated from its surface. The wound was closed in layers. Compression
bandage and plaster-of-Paris posterior slab were applied.

In many patients there was prompt relief from pain and swelling in the im-
mediate postoperative period. In ten no antibiotic was given either preoperatively
or postoperatively. Even in patients in whom the condition was acute and the
aspirate resembled pus, no antibiotic was given as the cause of the synovitis is not
bacterial but the uterine secretions of the worm. In the remaining four patients,
penicillin was given as a precaution against secondary infection because of guinea-
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Fic. 3

Skiagram of the knee of Case 2 (anteroposterior and lateral views) four months after treatment
showing a calcified worm in the suprapatellar pouch (arrows). The oval calcified guinea-worm which
was already present a little below the knee is well seen in these pictures.

worm ulcers being present elsewhere on the leg. Quadriceps exercises were ordered in
all patients coon after recovery from anesthesia. Sutures were removed on the tenth
day. In most patients the effusion subsided by that time and the patients were
allowed to walk with a compression bandage. Within a month, the effusion and
thickening of synovial membrane had completely disappeared in all patients and the
range of movement regained was more than 90 degrees. Within three months all the
patients recovered a complete range of movement. All the patients went back to
hard work, satisfied with the result at the end of three months.

The five knee joints from which the worm could not be removed, but in which
larvae were present did not differ in any way, in the postoperative recovery, from
the remaining nine knees in which the worm was detected and removed.

Pathology of the Synovial Membrane

Synovial membrane was thickened in all patients; the thickening was greater in
the long standing disease and less in the disease of shorter duration. There was
edema and cellular infiltration of the membrane. No fibrin was scen. In the early
stages polymorphonuclear cells, eosinophils, plasma cells, and macrophages were
seen, but in the later stages numerous giant cells were also seen.

Follow-Up

The patients were followed for periods ranging from eight months to two years
and all of them were able to use their affected limbs normally and to do manual
labor without any difficulty. There was no effusion, residual synovial membrane
thickening, or limitation of movement.

In Case 2 (Table I) we were not able to find the worm at arthrotomy ; however,
on follow-up of the patient the worm was seen to be calcified four months after treat-
ment (Fig. 3). It was in the suprapatellar pouch and it did not give any trouble to
the patient. We saw this patient again two years after arthrotomy and he still
has no complaint regarding the joint. He did not get another guinea worm infection
in the two-vear period which might have led us to think that the ealeified worm was
different from the previous one which had given rise to the acute synovitis.

Discussion

All of our patients were adult men who did active manual labor for their liveli-
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hood. The onset was always sudden. All of them came from endemic areas. The first
manifestation of guinea-worm infection could be an acute guinea-worm synovitis as
it occurred in one of our patients.

Apart from septic arthritis or mild synovitis as a complication of guinea-worm
infection close to the joint, true guinea-worm synovitis with the entry of the worm
into the knee joint, discharging its uterine contents into the joint cavity, is a definite
entity. The specific type of synovitis is not diagnosed in the absence of guinea-worm
larvae in the joint. The cause of irritation of synovial membrane is a chemical one
due to the uterine secretions of the worm, and the larvae probably do not have any
role in the causation of the synovitis. The absence of fibrin or fibrinogen in the fluid
aspirated from the joint cavity, the ease with which the synovial membrane could be
washed free of the exudate, absence of adhesion formation in the joint, and the com-
plete recovery following the washing of the joint by sterile saline solution and re-
moval of the worm show that it is a chemical irritation. Even when the worm was
not removed, the patients made an uneventful recovery. This again shows that the
secretions of the live worm are the cause of the synovitis and not the dead empty
shell of the worm. As in the case noted in follow-up a calcified worm does not give
rise to any symptoms.

Fibrin and fibrinogen were present in the cases described by Kothari and co-
workers. Greenwood described cases in which no larvae could be seen. These authors
probably were discussing the cases of mild synovitis which might occur as a result
of mechanical irritation of a large number of calcified guinea worms being present
at the side of the joint or an allergic reaction due to the worm close to the joint. In
none of our patients was fibrin present; and in a few patients fibrinogen was sought
for and not found in the synovial fluid. Preliminary observations by Devi and co-
workers showed that fibrinolytic enzymes and other proteolytic enzymes are present
in the uterine secretions, without larvae, of the guinea worm. Therefore, the type of
acute synovitis which we are describing is different from the mild synovitis described
by others.

At arthrotomy a guinea worm was seen in the suprapatellar pouch of the knee-
joint in nine patients. In the other five cases no worm was seen. The possibility of
the worm lying in the posterior compartment of the joint could not be ruled out
since only the anterior compartment of the joint was explored. The other possibility
may be that the worm could have discharged some of its uterine contents into the
joint cavity through the synovial membrane without the worm itself completely
entering the joint. In either situation there is no chance of seeing the worm at
arthrotomy.

Infra-red photography was tried to locate the worm when the worm was not
present at arthrotomy, but we failed to demonstrate the worm.

Summary

Fourteen cases of acute guinea worm synovitis are described. The complete
clinical picture, diagnosis, treatment, and follow-up are presented. That the guinea
worm can cause a specific type of synovitis and that the causation of the synovitis
is chemical in nature are demonstrated.
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