TREATMENT RESULTS IN PATIENTS
WITH LYMPHOMA DISEASE IN
THE ORBITAL REGION

SUMMARY

Introduction: Lymphoma is a malignant disease that can affect several structures of the orbit
and eye adnexa. In the area of orbit the non-Hodgkin‘s lymphoma (NHL) is typical, which may be
indolent or aggressive. Indolent subtypes include MALT (mucosa-associated lymphoid tissue), fo-
llicular lymphoma (FL), lymphoplasmocytic lymphoma (LPL). Conversely, subtypes such as diffuse
large cell ymphoma (DLBCL), mantle cell lymphoma (MCL) and Burkitt lymphoma (BL) are aggre-
ssive. The disease can be presented as primary or secondary malignancy of the orbit.

Material and methods: A group of 35 patients from the Department of Ophthalmology, Fa-
culty of Medicine, Comenius University in Bratislava in the period from January 1 2009 to
December 31 2016 with diagnosed non-Hodgkin‘s lymphoma located in the area of the orbit.
For all patients, the generally valid diagnostic criteria for the NHL in the eye area were met.
We processed the first signs of disease, the proportion of women and men with NHL, the
percentage of NHL types in the orbit area. Statistically, we evaluated the age at which NHL
occurred in patients and evaluated the incidence of the disease over the reference period.
We have statistically processed the forms of the applied therapy, their adverse effects, the
recurrence of the disease, the presence of other malignancies in the lymphoma patient.
Results: Of the total number of NHL patients in orbit region 13 (37%) were male and 22 (63%)
female. The overall mean age at which lymphoma was diagnosed was 60 years. Median for
the total age of patients was 61. In women, a slightly higher average age and median was
found. On the other hand, lower values of both parameters were present in men. The modus
of both sexes was the same, 70 years.

We have seen various first symptoms in our group. We found that the most common symptom
is red eye, and the rarest is the deterioration of the central visual acuity. The longest lasting
symptom was swelling of eyelids (on average, up to 10 years) and the shortest described eye it-
ching. Overall, the average duration of symptoms was 28 months, with a median of 13 months.
In our group of patients were 3 % of LPL, 6 % of Burkitt’s lymphoma, 6 % of FL, 8 % of MCL, 17 %
of DLBCL, and 60 % of malignant lymphoma. MALT lymphoma occurred in 62 % in orbital and
38 % in conjunctival localization. In 2 patients with MALT lymphoma of the conjunctiva to start
with systemic therapy wasn't neccessary.

In 21 patients with MALT lymphoma excisional biopsy or orbitotomy was the first step to dia-
gnose lymphoma disease in 3 cases; in 18 patients the infiltration of the orbit or conjunctiva
occured 1 to 3 years after primary diagnose of systemic lymphoma disease.

In general, NHL localization was 29 % in conjunctiva and 71 % in the orbital area. In 9 % of the
orbital lymphoma, we observed lymphoma ingrowth to the conjunctiva. Systemic therapy
was initiated in patients in . stage and higher stage of the disease according to the Ann Arbor
system. Totally 63 % of the group were treated by systemic therapy. Recurrence occurred in
5 patients, representing 14 % of the observed, but only in one patient with MALT lymphoma.
Preoperative and postoperative (excisional biopsy, orbitotomy) central visual acuity (CVA)
stayed unchanged, postoperative swelling did not affect CVA, and CVA didn't change even
during long-term follow-up.

Conclusion: Careful differential diagnosis determines the therapy of the disease, since the
primary symptoms are usually nonspecific for ocular lymphoma. Significant factors for the-
rapy include tumor grading and clinical staging by AJCC 2009 (American Joint Committee on
Cancer, Chicago, lllinois). Correct evaluation of the symptoms is an important step to indicate
excisional biopsy or orbitotomy: After histopathological results we can start adequate thera-
py in the cooperation with oncohematologist.
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INTRODUCTION
and eye adnexa.

Lymphoma disease affecting the orbital region is a rare
pathology, which in recent years has recorded an increa-
sing incidence. It predominantly occurs in patients of more
advanced age, but cases diagnosed in patients aged under
30 are not an exception. Lymphoma is a malignant disease
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which may affect several structures surrounding the orbit

In the area of the orbit the typical form is non-Hodgkin's
lymphoma (NHL), which may be of an indolent or aggressive
character. Indolent subtypes include MALT (mucosa-asso-
ciated lymphoid tissue) lymphoma, follicular lymphoma (FL)
and lymphoplasmocytic lymphoma (LPL). By contrast, sub-
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types such as diffuse large cell lymphoma (DLBCL), mantle
cell ymphoma (MCL) and Burkitt's lymphoma (BL) are of an
aggressive character. The disease can be presented as pri-
mary or secondary malignancy of the orbit (6).

We can observe manifestations of lymphoma disease
also by the naked eye in the case of its localisation on the
conjunctiva, or with the aid of imaging methods in the case
of its location behind the eyeball (computer tomography —
CT, magnetic resonance imaging — MRI). Especially impor-
tant is differential diagnostics of red eye syndrome, from
which the subsequent therapy of the disease is developed,
since the initial symptoms are not generally specific to
lymphoma disease. Significant factors for therapy are gra-
ding of the tumour and clinical staging according to AJCC
2010 (American Joint Committee on Cancer) (2). Correct
evaluation of symptoms represents an important step to-
wards determining the correct diagnosis and indication of
adequate therapy.

AIM

The primary aim of the observation was to identify the
first symptoms stated by patients, which were initially dia-
gnosed and treated as red eye syndrome or edema of the
eyelids. After unsuccessful therapy of these symptoms, the
patients were sent to an ophthalmological outpatient clinic
with suspicion of a tumorous pathology. We examined the
frequency of occurrence of the individual symptoms and
the period of their duration in the form of a questionnaire.
We also focused on the characteristics of the pathology,
determining the indication of therapy and subsequent re-
sults, as well as adverse effects of treatment.

MATERIAL AND METHODS

The analysis incorporated 35 patients with diagnosed non
-Hodgkin's lymphoma in the region of the orbit, who were
registered at the Department of Ophthalmology of the Fa-
culty of Medicine, Comenius University and at the Universi-
ty Hospital in Bratislava, covering the period from 1 January
2009 to 31 December 2016. All patients met the generally
valid diagnostic criteria for NHL in the orbital region.

We statistically processed the incidence of the first
symptoms of the pathology, the proportion of men and
women with NHL, the percentage share of types of NHL
in the area of the orbit. We statistically evaluated the age
at which NHL occurred in the patients and evaluated the
incidence of the pathology within the observed period. We
subsequently statistically processed the forms of applied
therapy, their adverse effects, the incidence of recurrence
of the disease and the presence of other malignancy in pa-
tients with lymphoma.

RESULTS

In the cohort of patients we recorded various initial
symptoms, whose frequency of incidence and average du-
ration is evaluated in the following graphs.

We determined that the symptom most frequent-
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ly described by patients was red eye, and that the least
commonly stated was deterioration of central visual acuity
(graph 1). The longest persisting symptom was tumescen-
ce of the eyelids (on average as much as 10 years) and the
shortest described symptom was a feeling of burning and
stinging in the eyes. Overall the mean period of duration
of complaints was 28 months, in which the median of this
period was 13 months (graph 2).

The following appeared in the examined cohort of pa-
tients: 3% with LPL (lymphoplasmocytic lymphoma), 6%
Burkitt's lymphoma, 6% FL, 8% MCL, 17% DLBCL. The most
highly represented was MALT lymphoma, with 60% (graph
3). MALT lymphoma occurred in 62% in orbital and 38% in
conjunctival localisation.

In general the representation of localisation of NHL was
29% in the conjunctiva and 71% in the orbital region (fig.
1). In 9% of orbital lymphomas we observed an outgrowth
of the lymphoma into the conjunctiva.

Of the total number of patients with NHL in the region of
the orbit, 37% were men (13) and 63% were women (22).
The total mean age at which lymphoma was diagnosed
was 60 years. The median for the total age of patients was
61. In women a slightly higher mean and median age was
determined, by contrast in men there were lower values of
both parameters in comparison with the whole. The mo-
dus was equal in both sexes, 70 years (table 1).

In the period of 2009-2012 we recorded a relatively low
number of patients, approximately 1-2 per annum. The
number of diagnosed patients significantly increased in
2013 and 2015 (graph 4).

The disease was confirmed in the observed cohort of pa-
tients on the basis of a histopathological examination from
a biopsy or excision from the area of the conjunctiva, or
following orbitotomy (fig. 2, 3).

Systemic therapy was commenced in patients in the 2nd
and higher stage of the disease according to the Ann Ar-
bor system, and covered 63% of the total number of those
treated (graph 5).

Radiotherapy of the orbital region was applied on all
patients following orbitotomy. It was not indicated in any
cases for patients with conjunctival infiltration.

Following the surgical procedure on the conjunctiva, pa-
tients described tension in the area of the original sutures.
After orbitotomy, pseudoptosis of the upper eyelid and
diplopia appeared in the first weeks after surgery (fig. 4).

Adverse effects of radiotherapy of an acute character in
the sense of post-radiation keratopathy and irritation of
the eyeball were present in 1 case.

Recurrences occurred in 5 patients, which represents
14% of those observed (table 2).

The number of patients affected by autoimmune disor-
der in the cohort we observed was 2 with Sjogren's syn-
drome (SS) and 2 patients with rheumatoid arthritis (RA).

During the observed period, 5 patients died as a con-
sequence of severe generalisation of lymphoma disease,
their length of survival from the determination of the dia-
gnosis to death was on average 2.4 years. In all patients
this concerned secondary infiltration in the region of the
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orbit following prior treatment of lymphoma disease. His-
topathologically this concerned MALT lymphoma in 4 pati-
ents and mantle cell lymphoma in 1 patient.

In our cohort we observed another malignancy than
lymphoma in two patients (table 3).

Central visual acuity in the patients before surgery (ex-
cision, orbitotomy) and after surgery at the first follow-up
examination was unchanged. Neither the scope of infil-
tration of the orbit nor the surgical procedure had any
influence on a change of CVA after surgery, even in long-
term observation.

DISCUSSION

Diseases which belong among malignant lymphomas
are characterised by diversity of the biological course and
difference in therapeutic procedures for each nosological
unit. The treatment of lymphoma in the orbital region con-
sists of four main modalities, which are surgical interventi-
on, radiotherapy, chemotherapy and immunotherapy. The
choice of therapeutic method depends on the grading and
staging of the pathology (1, 4, 5).

Surgical excision of lymphoma in the region of the orbit
is a therapeutic and at the same time a diagnostic method.
Surgical intervention in monotherapy is not demonstrated
to be sufficient, since relapses of the disease frequently oc-
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cur, the basis of which is a residue of tumour cells in the
place of excision. As a consequence of this, e.g. upon lym-
phoma of the conjunctiva, mitomycin C is applied into the
place of excision in the form of drops, which represents che-
motherapy with an anti-proliferative effect on rapidly divi-
ding residual tumour cells, which reduces the risk of poten-
tial relapse of the disease. In the case of orbital localisation
of lymphoma, adjuvant radiotherapy is used with curative
potential following the initial surgical intervention (6, 12).

Due to the localisation of the majority of lymphomas of
the orbital region, radiotherapy is the regular and prefe-
rred therapeutic method, which is recommended for the
treatment of the tumour pathology in stage IEA. The entire
orbit must be covered within the radiation field, regardless
of the degree to which the orbit is infiltrated. This proce-
dure reduces the risk of relapse in places without infiltrati-
on. The curative dose for a low-grade tumour is 25-35 Gy,
and for a high-grade tumour 30-40 Gy. Upon the use of
doses higher than 35 Gy, severe complications such as ca-
taract occur. This can be averted by shielding of the lens,
but only in the case when the tumour is not within the
envisaged shade (11, 12). In our cohort radiotherapy was
indicated in all cases following orbitotomy.

We recorded adverse effects of radiotherapy (post-radi-
ation keratopathy and irritation of the eyeball) in one case
in our cohort.

Graph 1 Subjective symptoms
described by patients (incidence
of symptoms in cohort of patients
in %)

Graph 2 Average period of durati-
on of complaints in patients befo-
re diagnosis of NHL, expressed in
months
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Graph 3 Proportion of types of B-NHL in cohort of 35 patients
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Fig. 1 Typical image of infiltration of soft tissues
of orbit upon lymphoma disease

Chemotherapy is usually reserved for tumours in stage
Il and higher, especially for stages Ill and IV. Commence-
ment of chemotherapy is possible following a surgical pro-
cedure, in combination with radiotherapy or in the form
of monotherapy. Chemotherapy applied separately or in
combination with radiotherapy represents the therapeu-
tic standard for lymphomas localised extraorbitally. The
primary therapeutic modality for aggressive extranodal

Table 1 Age composition of patients with lymphoma disease

I T T T

lymphomas is systemic therapy. Induction aggressive che-
motherapy, followed by the transplantation of blood-for-
ming stem cells has been examined in patients with MCL.
Autologous or allogenic transplantation of stem cells may
produce better results in achieving remission in the case of
more aggressive lymphomas. Consultation with an oncolo-
gist is important here (3, 7, 8, 10). In our cohort systemic
chemotherapy was indicated for 63% of patients.
Immunotherapy is used for tumours expressing a certain
antigen, against which an antibody is directed in therapy.
The treatment incorporates the use of the rituximab sub-
stance, which is used in the case of CD20 positive tumours
such as MALT lymphoma. The main disadvantage of rituxi-
mab in monotherapy is frequent relapses. An auxiliary the-
rapeutic regime has been added in order to avert relapses,
planned for 2 years and administered every 2 months (10).
Similar procedures in therapy were used also on our
patients, in which partial to total remission was achieved,
depending on the histopathological type of tumour. The
patients' condition was subsequently stabilised until it was

=== number of patients

r. 2009

r. 2010 r. 2011 r. 2012

r. 2013 r. 2014

r. 2015 r. 2016

Graph 4 Proportion of incidence of B-NHL in the region of the orbit in indivi-

dual years
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Fig. 2 Patient after orbitotomy for lymphoma of the right orbit: a) third day after procedure, before removal of drain — 2014, b) clinical finding
9 months later — 2015, c) clinical find at follow-up examination — 2016

Fig. 3 Patient with lymphoma of the orbit infiltrating the upper temporal quadrant of the conjunctiva and fornix: a) clinical picture before start
of operation, b) perioperative visualisation of tumour deposit, c) deposit beneath tendon of superior oblique muscle, d) drain fitted before com-
pletion of procedure

W (67%) chemotherapy (CHT)

u (9%) chemoimmunoradiotherapy

u (5%) immunotherapy

M (5%) CHT with stem cell transplantation
w (9%) chemoradiotherapy

u (5%) chemoimmunotherapy

Graph 5 Representation of used forms of systemic therapy in co-
hort of 35 patients

Fig. 4 Clinical finding at follow-up examination: a) 2 weeks after removal of drain, b) 1 month after procedure, c) 2 months after procedure
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Table 2 Number of recurrences depending on localisation according to type of lymphoma

Number of recurrences (number of

With regard to original

LD years since remission) WEOCUI T AE CLEIEC L localisation
1 4 MALT conjunctiva same
2 4 MCL _ same
8 4 FL _ other orbit
4 3 MALT conjunctiva both sides
5 2 MCL _ same

MALT — mucosa-associated lymphoid tissue lymphoma, FL —follicular lymphoma, MCL — mantle cell lymphoma

Table 3 Other malignancies occurring in patients with lymphoma disease

Other malignanc Incidence of other malignancy in relation to
i v diagnosis of lymphoma

Tumour of cauda pancreatis
Carcinoma of oesophagus and stomach

symptom-free, although relapse occurred in 5 cases.

In foreign studies from 2011 and 2013, intralesionally
applied injections of rituximab were demonstrated to be
effective in the treatment of primary lymphoma in the
area of the orbit. The usability of the given therapy appe-
ars to be promising for lesions localised in the anterior part
of the orbit, by contrast in the case of lesions in the medial
and posterior part of the orbit its effectiveness is lesser,
inasmuch as the response is incomplete or completely
absent. Treatment by intraorbital injection of rituximab is
also a prospective option, thanks to the minimisation of
systemic adverse effect in the form of application and the
use of a low dose in comparison with high doses adminis-
tered intravenously (8, 9).

Intralesional injection of rituximab did not take place in
our cohort of patients, the standard intravenous form of
the substance was applied.

CONCLUSION

In general lymphoma of the orbit is a rare disease, but
within the given locality it represents the most common
malignancy. The pathology especially affects women in
advanced age.

simultaneous

after 1.5 years

Patients report to ophthalmologists due to persistent
complaints of a non-specific character in the sense of red or
dry eye, a feeling of a foreign body, diplopia and others. Dia-
gnosis of the disease proceeds from non-invasive to invasive
methods, which have a decisive position in determining the
final diagnosis. The demand factor of performing differen-
tial diagnostics depends on the symptoms of the pathology
which cause the patient to seek an ophthalmologist. After
confirmation of lymphoma by histopathological examinati-
on of the tissue of the lesion by biopsy, it is possible to pro-
ceed to the selection of the therapeutic modality suitable
for the given type of malignancy. Selection of the correct
therapy is the basis of success and a good prognosis for the
patient. Therapy is ordered on the basis of the properties of
the given tumour, indicated by an onco-haematologist. Even
primary orbital localisation of a lymphoma is a manifesta-
tion of a general pathology. As a result an ophthalmologist
may be the first one to identify this pathology on the basis
of correct recognition of the symptoms.

Non-Hodgkin's lymphoma in the region of the orbit is a
treatable disease, but not all types are entirely curable. Pa-
tients may survive for many years with the given diagnosis
following surgical and systemic therapy, and furthermore
with good results of CVA.
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