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Dry cough ¢ dyspnea ¢ facial edema e fatigue

Hematology ¢ Oncology

Rare co-existance of disease or pathology

Hodgkin lymphoma (HL) is a relatively rare etiology of superior vena cava (SVC) syndrome, with only 24 cases
reported in the literature. The characteristics, management, and prognosis of HL-associated SVC syndrome re-
main unclear. This case report describes nodular sclerosis classical HL and the associated clinical manifestations
presenting as SVC syndrome in a middle-aged patient, and it summarizes the characteristics of HL-associated
SVC syndrome.

In this case report, we present a 53-year-old Hispanic man with progressively worsening dyspnea, dry cough,
facial and neck edema, and dysphagia. SVC syndrome was diagnosed, and pathology revealed nodular sclero-
sis classical HL. The patient was treated with doxorubicin, bleomycin, vinblastine, and dacarbazine. SVC syn-
drome improved, and repeated imaging showed that the lymphoma had decreased in size and had become
metabolically inactive.

We reviewed the characteristics, management, and prognosis of HL-associated SVC syndrome, which may in-
dicate more advanced and recurrent progression in patients with HL. This possibility suggests that physicians
should provide urgent diagnosis and closer follow-up, and more aggressive therapies may be needed because
of the high risk of recurrence. Therapy may induce late-onset SVC syndrome in patients with HL.

Hodgkin Disease ¢ Review ¢ Superior Vena Cava Syndrome
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Background

Superior vena cava (SVC) syndrome was first described in 1757
by the Scottish surgeon Dr. William Hunter in relation to a pa-
tient with syphilitic aortitis [1]. SVC syndrome, also known as
superior mediastinal syndrome, is a condition caused by any
compression or obstruction of the SVC, including direct inva-
sion by a malignancy [2]; external compression by tumors,
aortic aneurysm, or fibrosis [3]; or thrombosis secondary to
indwelling central venous catheters or leads from defibrilla-
tors and pacemakers [2]. In the 20t century, malignancy ac-
counted for approximately 60% to 85% of SVC syndrome cas-
es [2,4,5]. Among all cases, non-small-cell lung cancer, small
cell lung cancer, and non-Hodgkin lymphoma are estimated
to be responsible for about 95% of the cases of malignancy-
induced SVC syndrome [2].

However, the relationship between Hodgkin lymphoma (HL)
and SVC syndrome is not well-established. HL remains un-
common, and there are an estimated 8110 cases per year in
the United States, accounting for about 0.6% of all cancers
and 10% of all lymphomas [6]. HL can be divided into 2 ma-
jor groups, classical HL and nodular lymphocyte predominant
HL, from morphological and immunophenotypical perspectives.
Classical HL accounts for approximately 90% of HL [7], of which
the nodular sclerosis classical HL (NSCHL) subtype accounts
for 70% [8]. Peak incidence of NSCHL occurs between 15 and
35 years old, with male preponderance [9], and it varies with
race [10]. Given the limited number of individuals diagnosed
with HL, the occurrence of SVC syndrome is even rarer, with
only 24 cases reported in the literature.

The objective of this case report was to describe NSCHL in a
middle-aged patient presenting with SVC syndrome and as-
sociated clinical manifestations. This case also reviews other
previous reports of HL with SVC syndrome and overall prog-
nosis and management.

Case Report

A 53-year-old Hispanic man with no significant past medical
history presented to the Emergency Department with multi-
ple concerns.

The patient had been in his usual state of health until 3 weeks
prior to admission. He noticed progressively worsening dys-
pnea and nonproductive cough. The symptoms improved when
he leaned to his left side and worsened when he leaned to the
right. He also reported having dull right substernal chest pain at
rest, radiating to his throat and right back, not associated with
food intake, exercise, or temperature change. He mentioned
having bothersome nocturnal diaphoresis with associated
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subjective fevers, chills, and rigors. He complained of dyspha-
gia starting 2 weeks prior to admission, initially to solid foods
and eventually even thick liquids. He started to notice facial
and neck edema 2 days prior to presentation with associated
plethora, which extended into the right upper extremity, sub-
jectively. Additionally, he also described blurry vision and gener-
alized constant headache. He denied any fatigue, syncope, or-
thopnea, paroxysmal night dyspnea, hoarseness, or dysphonia.

The patient had no significant medical history or any surgi-
cal history. His only medication was acetaminophen, which he
used as needed. The patient stopped social cigarette smoking
more than 30 years earlier and denied regular alcohol use or
any illicit drug abuse. He was originally from Mexico and used
to work as a telephone pole installer. At the time of presen-
tation, he was working as a painter and construction work-
er. He denied any recent travel or sick contact. He lived with
his family and was monogamous. His family history was un-
remarkable other than his mother who died of gastric cancer.

He visited his primary care physician for the above symptoms
and was prescribed amoxicillin, azithromycin, and amoxicil-
lin/clavulanate. There was no improvement over the following
2 weeks. In the Emergency Department his temperature was
37.5°C, the heart rate 111 beats/min, blood pressure 153/101
mmHg, respiratory rate 20 breaths/min, and oxygen satura-
tion 96% on room air. He had mild respiratory distress upon
presentation and dry mucosa. He had facial, neck, and upper
thorax plethora, jugular venous distention, and scleral injec-
tion. He did not have any periorbital edema, chest congestion,
or dilated thoracic veins. Pemberton’s sign was negative. He
had diminished but equal breath sounds bilaterally without
stridor, crackles, wheezing, or rhonchi. He was tachycardic,
but he did not have a cardiac murmur or gallop. He also had
no hepatomegaly or splenomegaly, and no palpable superfi-
cial lymphadenopathy. The remainder of the physical exami-
nation was unremarkable.

Laboratory testing revealed a white blood cell count of 5200/pL,
lymphocyte count 720/pL (14.0%), eosinophils 520/pL (10.1%),
albumin 3.7 g/dL, lactate dehydrogenase 250 U/L, and alkaline
phosphatase 398 U/L. An HIV antigen/antibody test was neg-
ative, and other blood tests showed normal ranges for hemo-
globin, platelets, venous blood gas, creatinine, calcium, phos-
phorus, aspartate aminotransferase, alanine aminotransferase,
bilirubin, troponin I, B-natriuretic peptide, alpha-fetoprotein,
carcinoembryonic antigen, and human chorionic gonadotro-
pin. The laboratory test results are shown in Table 1. An elec-
trocardiogram showed the sinus rhythm with no ST-T change.

A frontal and lateral radiography of the chest showed a large
mediastinal opacity. Computed tomography (CT) of the neck
and chest revealed diffuse conglomerated adenopathy in the
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Table 1. Laboratory data.

Reference Upon
Variables range, this  presentation,
hospital this hospital
White-cell count (per mm?3) 4000-11,000 5200
Neutrophils (per mm?) 15007800 3060
lymphocytes (per mm?) 10004500 720
 Monocytes (per mm?) 2001000 840
Eosinophils (per mm3) 2050 520
Hemoglobin (g/d) - 130170 134
Hematocrit 6) 410500 209
Platelet count (per mm?3) z%%’%%% 249,000
VenousbloodgaspH 731741 733
\(/:]r:r?:;)blood gas pCO2 41-51 51
Prothrombin time (se) 91120 s
intemational normalized ratio 0911 o
E’Saer;[)ial—thromboplastin time 23-31 36
“sodum emared i s
Potassium (mmolliter) 3551 37
Chloride (mmollite) o108 97
Carbon dioxide (mmolfiter) 220320 %6
Ureanitrogen (mg/d) 821 11

Reference Upon
Variables range, this  presentation,
hospital this hospital
Creatinine (mg/dl) 0.6-1.2 0.7
Glucose (mg/d) 65105 s
CCalcum (mgrd) 85105 89
Phosphorus (mg/d) 2545 37
 Magnesium (mg/d) 1626 23
Totalbiliubin (mg/d) as 04
,E\S/psrtate aminotransferase <39 27
 Alanine aminotransferase (W) <42 35
 Alkaline phosphatase (U) 35126 398
lactate dehydrogenase (U/l) 135225 250
Troponinf (ng/m) wos w©os
 Benatriuretic peptide (pg/m)  0-100 5
Total protein (/) 6483 73
Abumin @/d) 3448 37
 Alpha fetoprotein (ng/ml) | oo 2
(C:gr/c::;;embryonchntlgen034 """"""""" o
wonadotropin U/ s 4
HIV 182 Antigen/Antibody, 4 Nonreactive ~ Nonreactive

generation

right paratracheal region, with the largest mass measuring up
to 8.4x7.3x8.3 cm causing significant compression of the right
upper lobe lobar pulmonary artery and the SVC, as well as bi-
lateral pleural effusion. There was no evidence of pulmonary
embolism. There were a few prominent lymph nodes in the
lower neck (levels 5B, 6, and 7) at the thyroid level, measur-
ing up to 1.2 cm in the short axis (axial 58), and posterior to
SVC (axial 154) (Figure 1).

CT of the abdomen and pelvis with intravenous contrast re-
vealed multiple ill-defined round and elongated areas of lu-
cency within the liver and splenic compatible with metastat-
ic disease. Lymphadenopathy was identified in the periportal,
periaortic retroperitoneal, celiac, and gastrohepatic regions.
While undergoing workup for suspected lymphoma based on
the CT finding, the patient was started on dexamethasone 4
mg twice daily to help relieve his SVC symptoms. Endobronchial
ultrasound-guided bronchoscopy and transbronchial needle as-
pirate of the right paratracheal lymph node at station 7 was
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performed on day 3, but no immunophenotypic or morpholog-
ic abnormalities were identified. The sample was also nega-
tive for acid-fast bacilli or fungus stain. Due to a strong suspi-
cion of malignancy, the multidisciplinary thoracic tumor board
discussion led to a video-assisted thoracoscopy. The thoracos-
copy and robotic assisted excisional biopsy of the mediasti-
nal mass were performed on day 10. Findings included a few
Reed-Sternberg cells, which were CD30* and weakly CD15*,
with scattered small CD20* B cells, which were compatible
with NSCHL (Figure 2A, 2B). By the time of the patient’s dis-
charge, 5 days after starting dexamethasone, his SVC presen-
tation had significantly improved, with reduced facial, neck,
and arm swelling.

Outpatient positron emission tomography (PET)/CT demon-
strated metabolically active lymphadenopathy involving the
neck, chest, and abdomen, with a maximum standardized
uptake value (SUV) of 15.6, as well as metabolic evidence of
extranodal lymphomatous involvement of the liver, spleen,
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Figure 1. (A) Chest computed tomography (CT) scan with contrast (axial view) showing a large mass measuring up to 8.4x7.3x8.3 cm
(yellow circle) in the right paratracheal region, causing significant compression to the superior vena cava. (B) Chest CT scan
after chemotherapy showing marked improvement of the mediastinal and right hilar adenopathy.

Figure 2. (A) Hematoxylin and eosin staining of the tumor showing Reed-Sternberg cells (yellow circle). (B) Immunohistochemical stain

of the tumor showing CD30* cells (yellow circle).

and the visualized axial skeleton, including the sternum, ver-
tebrae, sacrum, and ischium (Figure 3A). As per the National
Comprehensive Cancer Network (NCCN) guidelines, the pa-
tient was treated with doxorubicin (Adriamycin), bleomycin,
vinblastine, and dacarbazine (ABVD regimen) for 2 cycles and
then restaged with a PET/CT, which revealed minimal remain-
ing fluoro-deoxyglucose (FDG) uptake (Deauville 2). Hence, he
was subsequently treated with AVD (bleomycin omitted) for an
additional 4 cycles, to complete 6 cycles total of antineoplastic
therapy. Follow-up FDG PET/CT demonstrated a metabolically
inactive (SUV=2.73) right paratracheal conglomerate, resolu-
tion or decrease in size of the bilateral non-FDG avid nodes,
and no metabolic evidence of new lymphadenopathy or dis-
tal metastasis into the liver, spleen, or bones (Figure 3B). The
patient has since been on an NCCN-based follow-up schedule
and continues to be in remission.
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Discussion

HL can present as a mediastinal mass, but the occurrence of
SVC syndrome is much lower than other forms of lymphoma.
In a study by Ingram et al [11], 31% of 333 pediatric patients
with HL presented with a mediastinal mass, but the preva-
lence of SVC syndrome was as low as 2%. In the literature on
adults, HL-associated SVC syndrome is rare, with only 24 cas-
es reported, including 20 cases of HL that initially presented as
SVC syndrome and 4 cases in which SVC syndrome developed
under the influence of therapy [12-29] (Table 2).

Among the HL cases that initially presented as SVC syndrome,
patients aged from 7 to 47 years old, predominantly around
adolescence, with a sex ratio of approximately 1: 1. NSCHL
was the majority subtype in the reported cases. When SVC
syndrome was noted on initial presentation, the individuals
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Figure 3. (A) Positron emission tomography/computed tomography (PET/CT) before chemotherapy showing intense metabolically
active mass (yellow circle) compressing the superior vena cava. (B) PET/CT in month 6 showing the decreased size of the
right paratracheal mass hat has become metabolically inactive (standardized uptake value=2.73).

had a more advanced stage at diagnosis. Recurrent HL may re-
quire combined chemotherapy, radiotherapy, autologous bone
marrow transplantation, and in rare cases, surgery. Yellin et
al [16] reported that, compared with non-Hodgkin lymphoma,
clinical response and radiologic response to therapy are not-
ed to be slower in HL that initially presents as SVC syndrome
in children [16].

Our patient had an International Prognostic Score of 4 (male,
age, hypoalbuminemia, stage IV), with an estimated rate of
51+4% of freedom from progression and overall survival rate
of 61+4% [30]. The presence of male sex, age more than 45
years old, stage IV, and B symptoms also predicts 82% of
the 5-year survival rate according to Gisselbrecht et al [31].
However, due to rare prevalence and limited data, predicting
the prognosis of HL with an initial presentation of SVC syn-
drome remains difficult.
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SVC syndrome may develop during or after therapy for HL.
The iatrogenic complications include catheter-induced SVC
thrombosis and radiation-induced venous fibrosis eventually
resulting in obstruction of the SVC. Currently, widespread use
of indwelling venous catheters for chemotherapy increases
the risk of developing venous thrombosis. Hypercoagulability
in HL may also contribute to late-onset SVC syndrome [27].
Additionally, radiation therapy has been frequently used in
HL, especially recurrent HL. The proliferation of intimal cells,
thickening of tunica intima, and loss of vasa vasorum second-
ary to radiation may all cause arterial and venous fibrosis af-
ter decades [26,28,29].

As an oncologic emergency, SVC syndrome may require im-
mediate management guided by the grade of severity [32].
Endovenous recanalization, such as thrombolysis, thrombec-
tomy, angioplasty, and SVC stenting, should be considered
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Table 2. Summary of patients with superior vena cava syndrome associated with Hodgkin lymphoma.

Case

Age Gender Subtype

Malignancy-induced superior vena cava syndrome

Stage

Treatment

Steroid use

Rizvi, et al
2012 [12]

Doxorubicin, bleomycin,
vinblastine and
dacarbazine plus
radiotherapy

Dexamethasone Unclear time:
after biopsy

Ramyar,
et al 2010
[13]

IV

Adriamycin, bleomycin, No
vinblastine, dacarbazine.
Radiotherapy after
development of SVC

syndrome

Follow up Note
remission
Month 4: patient Few weeks
developed heart after

failure with reduced chemotherapy,
ejection fraction, the patient
severe valvular developed SVC

Kentos, et
al 2005
[14]

Year 1: 6 cycles of
doxorubicin, bleomycin,
vinblastine and
dacarbazine, with
radiotherapy.

Year 3: recur, 3 cycles of
etoposide, vinblastine,
cytarabine and cisplatin,
plus carmustine,
etoposide, cytarabine and
melphalan and autologous
hematopoietic stem cell
transplantation.

Year 4: recur, 4

cycles of bleomycin,
etoposide, doxorubicin,
cyclophosphamide,
vincristine, procarbazine
and prednisone.

Year 6: recur, left upper
pulmonary lobectomy with
radical mediastinal lymph
node dissection

Year 4

Received at

Saraya, et
al 2008

6 courses of doxorubicin, No
bleomycin, vinblastine,

Yellin, et
al 1992

Kantarci,
et al 2008
[17]

ned

dysfunction and syndrome

pericardial effusion.

Year 1: no serious

problem

Year 9:

remission

Course 6: responds

well

After 1 year 3

months: alive

Non detailed Numerous
collateral
venous
pathways

Yellin, et
al 1992

dacarbazine

Not mentioned Not
mentioned

Not mentioned Not
mentioned

Not mentioned Not
mentioned

After 1 year and 5
months: alive

Ingram,
et al 1990
[11]

14  Female Mixed
cellularity

16 Female Lymphocytic
predominant

22 Male Nodular
sclerosis

47  Male Nodular
sclerosis

7 Male Nodular
sclerosis

8 Female Non detailed

11  Male Nodular
sclerosis

13 Male Nodular
sclerosis

mentio-
ned

Not mentioned

Month 124:
complete remission
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Table 2 continued. Summary of patients with superior vena cava syndrome associated with Hodgkin lymphoma.

Case Age Gender

Ingram, 16  Male

et al 1990

Subtype

Nodular
sclerosis

Steroid use

Not mentioned

Follow up

Month 28: alive
with recurrence

Note

Kim, et al 21
2015 [18]

Not
mentioned

Pseudovertebral
enhancement

Geller, et 25
al 1963

Not
mentioned

Bach,etal 27
2011 [20]

Not
mentioned

Not mentioned

Not mentioned

Recurrent, with
central venous
catheter placed
to pericardia-
cophrenic vein

tuma,

Not
mentioned

Systemic
corticosteroids
given for
asthma

30 weeks of
gestation

Srinathan, 35
et al 2005
[22]

Not
mentioned

Stage Treatment
Not Not mentioned
mentio-

ned

Not Not mentioned
mentio-

ned

Not 29 mg HN2 plus
mentio- radiotherapy

ned

Not Not mentioned
mentio-

ned

Not Not mentioned
mentio-

ned

Not Stent placement plus

mentio- chemotherapy
ned

Developing
stent migration
to right atrium
and sepsis

Eren,etal 40
2005 [23]

Not
mentioned

Not Not mentioned

mentio-

Not
mentioned

Adelstein, Not Not
et al 1988 mentio- mentio-

Lymphocyte

depleted

1] Not mentioned

Not
mentioned

Not
mentioned

Not Not mentioned

mentio-

Not
mentioned

Not
mentioned

Not Radiotherapy
mentio- Year 7: lymph node

Not mentioned

Year 7: remission

Radiotherapy-
induced
extensive
venous fibrosis

Not
mentioned

Year 8: partial
remission

SVC syndrome
after 8

years with
thrombosis at
the tip of port-
a-cath

[24] ned ned
Porte, et Not Not
al 2000  mentio- mentio-
[25] ned ned
Mehta, 69 Female
etal 2014 (17 at
[26] diagno-

sis)
Kostopo- 56 Female
ulou, et al (48 at
2008 [27] diagno-

sis)
Davis, et 52  Male
al 2011
[28]

Not

Not mentioned

Radiation-
induced
extensive
venous fibrosis
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ned resection plus radiotherapy

for recurrence

Year 43: right subclavian

artery bypass for stenosis
Not High dose chemotherapy, No
mentio- including ifosfamide,
ned carboplatin and etoposide,

plus autologous bone

marrow transplantation

plus mediastinal

irradiation, status post

port-a-cath placement due

to multiple recurrence
Not 6 cycles of chemotherapy Not
mentio- plus radiotherapy mentioned
ned
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Table 2 continued. Summary of patients with superior vena cava syndrome associated with Hodgkin lymphoma.

Case Age Gender Subtype Stage Treatment Steroid use Follow up Note
Fichelle, 53 Female Not Not Year 1: radiotherapy with  Not Year 50: clinically ~ SVC syndrome
et al 2018 mentioned  mentio- complete remission mentioned stable developed
[29] ned Year 21: central venous after central
catheter placed for line placement
chemotherapy for breast without HL
cancer recurrence
Year 40: presence of SVC
syndrome, with no sign of
tumor recurrence

in the setting of respiratory compromise or depressed brain Conclusions

function. However, the stent placement in SVC to relieve mass
compression in the emergent setting may be associated with
complications, such as sepsis or stent migration after tumor
response to chemotherapy [22]. The role of long-term anti-
platelet and/or anticoagulation for SVC stent placement re-
mains uncertain. Glucocorticoids may also be used to mitigate
emergent obstruction as a therapeutic effect in HL, although
they may obscure the biopsy results. In our patient, the initial
use of dexamethasone may have contributed to the negative
result of bronchoscopy biopsy. Head elevation, supplemental
oxygen, or diuretics for symptomatic relief in some situations
may be more reasonable before a biopsy has been obtained
to avoid affecting diagnostic sensitivity.
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HL remains a relatively rare cause of SVC syndrome. When ini-
tially presenting as SVC syndrome, it may indicate a more ad-
vanced phase of HL that requires urgent diagnosis and closer
follow-up, and it may need more aggressive therapies due to
the high possibility of recurrence. In addition, indwelling ve-
nous catheter, previous radiation, and hypercoagulability in
HL may contribute to late-onset SVC syndrome.
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