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Summary We analysed in a retrospective study the frequency of cystic lymph node (LN) metastases in neck dissection specimens of 123
patients with primary squamous cell carcinoma (SCC) arising in the palatine tonsils (62 M/14 F), the base of the tongue (38 M/5 F) and the
nasopharynx (2 M/2 F). Eighty-two per cent of patients had metastases (64 tonsillar SCC, 33 base of tongue SCC and all four nasopharynx
SCC) in 368 LN of a total 2298 sampled LN. Thirty-nine per cent of patients had exclusively solid metastases and 37% of patients had
exclusively cystic metastases. A total of 62 patients had some signs of cyst formation in one or more metastatically affected LN (27 with only
histological evidence of cyst formation with luminal diameters < 5 mm, 35 with clinically detectable cyst with luminal diameter > 5 mm). Cystic
metastases were more common in patients with SCC of the base of the tongue (P = 0.005), while solitary clinically evident cystic metastasis
with lumina > 5 mm were found exclusively in tonsillar carcinoma (P = 0.024). In comparison with solid metastases, cyst formation was
associated with N-categories (N2b and N3, P = 0.005) in SCC of the base of the tongue origin. No such association was observed for tonsillar
SCC (P = 0.65). The primary mechanism of cyst formation was cystic degeneration.

Keywords: Waldeyer’s ring; oropharynx; squamous cell carcinoma; cystic metastases; branchiogenic carcinoma; neck cysts

Carcinomas of the oro/nasopharynx often present with regionddecome a vanishing concept (Thompson and Heffner, 1998).
lymph node (LN) metastases before the primary tumour is discovDespite the body of literature about this topic, there is little infor-
ered. Some of the cervical LN metastases feature prominent cystation regarding the frequency of cystic LN metastases from SCC
formation. Solitary cystic LN metastases have often been mistakesf the Waldeyer’s ring. Our goal was to establish the frequency of
for primary squamous cell carcinomas (SCC) originating within acystic LN metastases in our series of 123 patients with SCC of
branchiogenic lateral neck cyst (LNC), resulting in the commonlyWaldeyer’s ring origin who had been treated primarily surgically
used terms ‘branchioma’ and ‘branchiogenic carcinoma’ (voralong with neck dissections. Furthermore, we discuss the morpho-
Volkmann, 1882; Wolff et al, 1979; Khafif et al, 1989; Parks andlogical features and clues for establishing a diagnosis of cystic LN
Karmody, 1992; Carroll et al, 1993; Hall and Dexter, 1993;metastases rather than ‘branchiogenic carcinoma’.
Flanagan et al, 1994; Knobber et al, 1995). For patients with an
|solate_d finding of SCC ina ne_ck LN, a_search fora primary carciy ATERIALS AND METHODS
noma in the upper aerodigestive tract is mandatory, including US,
MRI and CT, as well as extensive hiopsies of the base of tonguBetween 1984 and 1997, 108 patients with biopsy-proven SCC of
nasopharynx and tonsillectomies in the case of clinically occultWaldeyer’s ring origin underwent neck dissections at the ORL
tumours (Spiro et al, 1983; Flanagan et al, 1994). This clinicaDepartment of the University Hospital in Graz, Austria. Fifteen
practice has provided overwhelming evidence in recent years thagatients were treated at the Elisabethinen Hospital, Graz, Austria,
isolated cystic SCC in neck LN are metastases from primary SCBetween 1992 and 1997. Archival formalin-fixed, paraffin-
of the palatine tonsils, the base of the tongue and the nasopharymmbedded haematoxylin and eosin (HE) stained sections of all
tissues also collectively referred to as the Waldeyer’s ringorimary SCC and their corresponding neck dissections were
(Micheau et al, 1974, 1990; Flanagan et al, 1994; Thompson andviewed. SCC were separated into (1) tonsillar origin (palatine
Heffner, 1998). Although this explanation has been slow to gaitonsil), (2) base of tongue origin and (3) nasopharyngeal origin.
wide recognition and claims of the first true ‘branchiogenic carci-Extensive tumours involving the entire oropharynx, and multiple
noma’ have been made rather recently (Micheau et al, 1974; Jones synchronous intraoral carcinomas were not included in this
et al, 1993), cystic SCC in cervical LN is now regarded as a typicadtudy, because we were not able to determine the exact origin of
presentation of metastatic SCC arising in the oro/nasopharynx. Alhe SCC in these cases. Initial diagnosis was established by biopsy
the same time, the idea of a primary branchiogenic carcinoma hasd followed by definitive surgical treatment of the primary SCC
in all but two patients. All surgically removed tumours and neck
dissections were classified histologically according to the most
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dissections were either classical radical, extended radical, modbatient numbers and the comparison of solid and cystic metastases,
fied radical type | (preserving selectively the accessory nervejndependent of luminal diameter. For all analyses, a chi-squared
modified radical type Il (preserving accessory nerve and sterndest was applied. Statistical analysis of our four nasopharyngeal
cleidomastoid muscle), modified radical type Il (preservingSCC was not performed due to insufficient numbers of patients.
spinal accessory nerve, internal jugular vein and sternocleido-
mastoid muscle) (Shah, 1996). Except for two patients, the ne%ESULTs
dissections were performed unilaterally. The LN metastases were
divided into solid and cystic. The luminal diameter of CyStiCFrequency of regional LN metastases
metastases was determined on the HE-stained histological sections
with a graded ocular and micrometer scale. Ultrasound examind/e reviewed a total of 123 patients with primary SCC of
tion (small parts sonography, Toshiba, 75 MHz transducer) wagvaldeyer’s ring origin. Seventy-six SCC arose in the palatine tonsil,
the method of choice for preoperative screening for LN metas43 in the base of tongue and four in the nasopharynx. Twenty-two
tases, which has been assigned the ‘certainty factor’ of C2 in thgatients had a histologically verified ‘NO neck’. Metastases were
TNM-classification. In our institutions, LN greater than 5 mm in identified in 101 (82%) patients, 64 patients with tonsillar SCC, 33
the accessory region of the neck and greater than 9 mm in thpatients with base of tongue SCC and all four patients with naso-
mandibular region were considered suspicious for metastasgsharyngeal carcinomas (see Table 1). Thirty-nine patients had
With ultrasound, we were able to visualize cystic areas within @&xclusively solid metastases, 37 patients had exclusively cystic
suspicious LN with a luminal diameter greater than 5 mm. Cystienetastases and 25 patients had both cystic and solid LN metastases.
lumina greater than 5 mm were therefore considered clinicallyrhe luminal diameters of the cystic metastases ranged from mini-
detectable and microscopically evident lumina less than 5 mmally 1 mm to maximally 20 mm. Of the 37 patients with exclu-
were considered clinically occult. Taking into account the preopersively cystic metastases, only 23 had clinically detectable cystic
ative technical possibilities and clinical limitations of recognizing metastases with luminal diameters greater than 5 mm. A total of 62
cystic metastases with lumina less than 5 mm, we divided thpatients (61.3%) had histological evidence of cyst formation in one
cystic metastases in our patient pool into two categories: occutir more LN metastases, either with or without concomitant solid LN
(with cystic lumina less than 5 mm) and clinically evident (with metastases (36 patients with palatine tonsillar SCC, 24 patients with
luminal diameters greater than 5 mm). Furthermore, histologicallppase of tongue SCC and two patients with nasopharynx SCC).
verified solitary cystic LN metastases were recorded separatelglinically occult cystic metastases (< 5 mm) were detected in 27/62
as their clinical relevance especially in reference to primarypatients, clinically detectable cystic metastases (>5 mm) were
branchiogenic carcinoma needs to be discussed. observed in 35 patients (see Table 2). Multiple cystic LN metastases
Correlation of cyst formation and (a) extent of primary tumourwere more common in patients with SCC of base of tongue (19/33
= T-stage; (b) histological grade = G of primary tumours andpatients = 57.5%) than in patients with tonsillar SCC (18/64
metastases; and (c) LN category was examined. Differences patients = 28%P = 0.005). The distribution of cystic, solid and
distribution of cystic metastases from SCC of palatine tonsil andhixed metastases with reference to T-stage and N-category is shown
base of tongue were documented. Statistical analysis was basedinrFigure 1A—C and Figure 2A—C. A comparison of cystic and solid

Table 1 Distribution of SCC of Waldeyer’s ring origin and frequency of regional metastatic disease (n = 123 patients)

Palatine tonsil Base of tongue Nasopharynx Total patients
Total patients 76 (100%) 43 (100%) 4 (100%) 123 (100%)
Mean age (years) 59.7 55.6 50.5
Male 62 (81.6%) 38 (88.6%) 2 (50%) 102 (83%)
Female 14 (18.4%) 5 (11.4%) 2 (50%) 21 (17.0%)
Patients without LN metastases, pNO 12 (15.7%) 10 (23.2%) 0 (0%) 22 (17.8%)
Patients with LN-metastases 64 (84.3%) 33 (76.8%) 4 (100%) 101 (82.2%)
Male 52 28 2 82
Female 12 5 2 19
Table 2 Regional lymph node metastases in patients with SCC of Waldeyer’s ring (n = 101 patients)
Palatine tonsil Base of tongue Nasopharynx Total (  n=101)
Patients 64 (100%) 33 (100%) 4 (100%) 101 (100%)
Only solid LN metastases 28 (43.7%) 9 (27.3%) 2 (50%) 39 (38.6%)
Only cystic LN metastases 21 (32.8%) 15 (45.4%) 1 (25%) 37 (36.6%)
Luminal diameter < 5 mm (clinically occult) 7 (10.9%) 7 (21.2%) 0 (0%) 14 (13.8%)
Luminal diameter > 5 mm (clinically detectable) 14 (21.8%) 8 (24.2%) 1 (25%) 23 (22.7%)
Solid and cystic metastases 15 (23.4%) 9 (27.2%) 1 (25%) 25 (24.76%)
Cystic LN metastases (any diameter with or without
concomitant solid metastases) 36 (56.2%) 24 (72.7%) 2 (50%) 62 (61.3%)
Luminal diameter < 5 mm (clinically occult) 17 (26.6%) 9 (27.2%) 1 (25%) 27 (26.7%)
Luminal diameter > 5 mm (clinically detectable) 19 (29.6%) 15 (45.4%) 1 (25%) 35 (34.6%)

British Journal of Cancer (1999) 79(9/10), 1437-1442

© Cancer Research Campaign 1999



Cystic metastases of Waldeyer's ring cancer 1439

A
14+
8
=
g j2]
o <
& -
o Tonsil % @ Tonsil
@ Tongue o O Tongue
1]
© Nasoph Nasoph
Pathological T-classification N2a N2b
B LN categories
B
167
144
12 ]
2 o 10]
g c -
T 2 8 Q Tonsil
o - I
o Tonsil a 6 B Tongue
8 Tongue " 0 Nasoph
O Nasoph e
. | 2] E
L T2 T3 T4 0- —
Pathological T-classification N2a N.Zb
LN categories
C
C
8
5]
@ 2 OTonsil
.5 & B Tongue
S - ONasoph
0 Tonsil
A Tongue
@ Nasoph i
N2b
LN categories
Pathological T-classification
Figure 1  (A) Cyst formation and T-classification (n = 37 patients), (B) solid Figure 2 (A) Cyst formation and lymph node status (n = 37 patients), (B)
metastases and T-classification (n = 39 patients), and (C) mixed (solid and solid metastases and lymph node status (n = 39 patients), and (C) mixed
cystic) metastases and T-classification (n = 25 patients) (solid and cystic) metastases and lymph node status (n = 25 patients)

metastases showed a significant association of cyst formation andA total of 2298 LN were identified in the neck dissection speci-
N-category in SCC arising in the base of the tongue@.005), but  mens of the 101 patients with metastatic disease and histologically
no such association was observed for SCC arising in the palatimxamined (see Table 4). Metastases were identified in 368 LN
tonsil (P = 0.65). In other words, solid metastases were found mor€l6% of sampled LN). Cyst formation within metastases were
frequently with the N1-category, while cystic metastases were ass@und in exactly 50% of all metastatically affected LN. However,
ciated with N2b and N3 categories. cystic metastases with luminal diameters > 5 mm were identified
Solitary LN metastases (see Table 3) were identified in 38/10In only 26% of all metastatically affected LN. The primary
patients, 21 of which had solid metastases. The 17 solitary cyst@arcinomas producing cystic LN metastases were found in the
metastases were observed in 14/64 patients with SCC of palatipalatine tonsils (20.8%), the base of the tongue (27.2%) and the
tonsillar origin and in 3/33 patients with SCC of base of tongueasopharynx (1.8%).
origin. The clinically detectable solitary cystic metastasis >5 mm
were observed exclusively in patients with tonsillar S@C=( Histology of cystic LN metastases
0.024). No solitary cystic metastasis was observed in SCC of the
nasopharynx. Two patients presented with an isolated finding of @he majority of LN metastases were multicystic. Cavities filled
cystic mass 6 weeks before the primary tumour was detected with debris (Figure 3A and C) often had multiple irregular
the tonsillectomy specimens. The other seven patients presentedmplex lumina which were lined by polypoid and papillary
with a simultaneous primary SCC which was detected by clinicainalignant epithelium with high mitotic rates and incomplete kera-
investigations. tinization. The growth pattern was often endophytic, in which the
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Table 3 Solitary LN metastasis in patients with SCC of Waldeyer’s ring (n = 101 patients)

Palatine tonsil Base of tongue Nasopharynx Total LN
Total patients with LN metastases 64 (100%) 33 (100%) 4 (100%) 101 (100%)
Solitary metastases 28 (43.7%) 10 (30.3%) 0 (0%) 38 (37.6%)
Solid solitary LN metastasis 14 (21.8%) 7 (21.2%) 0 (0%) 21 (20.7%)
Cystic solitary LN metastasis luminal diameter <5 mm 5 (7.8%) 3 (9%) 0 (0%) 8 (16.8%)
Cystic solitary LN metastasis luminal diameter > 5 mm 9 (14%) 0 (0%) 0 (0%) 9 (14%)

Table 4 Metastases in regional lymph nodes (LN) from SCC of Waldeyer’s ring origin (n = 368 LN)

Palatine tonsil Base of tongue Nasopharynx Total LN
Total LN sampled 1349 878 71 2298
Metastatically affected lymph nodes (total) 179 170 19 368 (100%)
Cystic metastases (total) with any diameter 77 (43%) 101 (60%) 7 (37%) 185 (50%)
Cystic metastases with luminal diameter <5 mm 35 (19%) 49 (29%) 5 (26%) 89 (24%)
Cystic metastases with luminal diameter > 5 mm 42 (23%) 52 (31%) 2 (11%) 96 (26%)
Solid metastases 102 (57%) 69 (40%) 12 (63%) 183 (50%)

Figure 3  (A) LN metastases of a SCC of the base of the tongue with multiple 1-2 mm in diameter, debris-filled cysts, x16.5. (D) Cystic fluid-filled LN
metastases of a tonsillar SCC with luminal diameter of 2 mm in a 6.5mm large lymph node, x12.5. (C) Clinically detectable cystic metastases of a base of
tongue SCC, luminal diameter of 12 mm, filled with keratin squames and debris, with irregular papillary epithelial proliferation, x1.25. (B) Multicystic, clinically
evident, fluid-filled metastases of a tonsillar SCC, x1.25

lining of the cystic spaces grew downward into the lymphoidsmooth and regular outlines (Figure 3B). The majority of metas-
tissues. A minority of cystic metastases contained granular and/¢astic SCC was bland, recapitulating the transitional type
homogenous eosinophilic fluid (Figure 3B and D) intermixed withepithelium of tonsillar crypts and was graded as moderately to
occasional neutrophilic granulocytes. The fluid-filled cavities hadpoorly differentiated. A range of differentiation from moderately
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differentiated SCC with focal para- or dyskeratotic squamouslifferentiated mucoepidermoid branchiogenic carcinoma (Browder
pearls (G2) to widely invasive, poorly differentiated (G3) andet al, 1984). Primary cystic carcinoma in an LN or carcinoma

rarely undifferentiated (G4) carcinoma was observed. No wellarising in a branchiogenic cyst is probably a hypothetical entity, or
differentiated (G1) carcinoma was identified. The histologicalat least an extremely rare event. Lymphocytes around a primary
grade of the primary tumour and metastases was essentially idezarcinoma may be responsible for the silent presentation of the
tical. Of the 185 cystic metastases, 144 contained cellular debriprimary SCC or the occurrence of occult SCC, as tumour-infil-

necrotic keratinocytes (Figure 3A and C), 37/185 LN containedrating lymphocytes and a marked inflammatory response have
homogenous eosinophilic fluid (Figure 3B and D) and four wereébeen associated with host responses resulting in local tumour
empty. growth control such as regression and complete involution, e.g. in

Distant haematogenous metastases from oro/nasopharyngeal S@@lignant melanoma (Clark et al, 1989; Barr, 1994) or head and
were observed in 12/123 patients with primary SCC of Waldeyer'sieck tumours (Sessions and Hudkins, 1993). Partial or complete
ring origin. Three patients had cystic metastases to lung, skin arichmunological regression (disappearance of the primary tumour)
bone, which were large metastases and the cystic character was cliciuld serve as a plausible explanation for some so-called ‘branchio-
cally evident. The other metastases (skin, lung and bone) were soligenic’ carcinomas without a detectable primary SCC even after
many years of follow-up (Martin et al, 1950; Thompson and
Heffner, 1998).

Collection of cellular debris and cystic degeneration was the
We present the first detailed study on the frequency of cystinechanism of cyst formation in the majority of cysts. Other mech-
metastases in 101 patients having metastatic disease from S@@isms may be imperative, however, as some cysts were filled with
of Waldeyer's ring. We demonstrate a rather high rate of cysgosinophilic fluid. The mechanism of cyst formation in these cases
formation in cervical LN metastases (61% of patients), howeveremains elusive. The fluid content could implicate an osmotic/
clinically detectable cystic metastases with a luminal diametegecretory activity, or an active transport mechanism across the
>5 mm were less common (in one-third of patients and 26% ogpithelium as seen in salivary gland epithelium, possibly through
metastatic LN). Cystic metastases in general had a highdlisplaced salivary gland cells. The observation of cystic LN metas-
frequency in base of tongue SCC than in tonsillar SCC, while clintases derived from oro/nasopharyngeal SCC will remain an unex-
ically detectable solitary cystic metastases were identified in onlplained, site-specific phenomenon, although distant metastases
nine patients and exclusively in tonsillar SCC. from oro/nasopharyngeal SCC to lung, skin and bone were cystic in

Solitary cystic LN metastases, in the absence of a primary/12 of our patients with distant haematogenous metastases. Thes
tumour, in particular, raise the question of a primary branchiogenigbservations speak against the theory that a special lymphatic envi-
carcinoma. Considering the rarity of isolated cervical cysts witfonment induces cyst formation, and also SCC arising in other loca-
SCC, they have received overwhelming attention in the literaturons does not produce cystic LN metastases. The primary SCC
due to the clinical implication of a mistaken diagnosis of a primanarising in the Waldeyer’s ring often demonstrates cystic spaces,
branchiogenic carcinoma. The evolution of in-situ or invasiveespecially deep inside crypts, and the cystic metastases appear t
carcinoma from non-neoplastic squamous epithelium througimulate the growth behaviour and growth pattern of the parent cell.
dysplasia has been viewed as the most important criterion for tH&fe speculate that induction of cyst formation in lymphatic and
histopathological diagnosis of a primary branchiogenic carcinomd)aematogenous metastases is an intrinsic property of these
We did not observe a transition from nontumorous regularly stratikeratinocytes that can be expressed and maintained in a permissive
fied squamous epithelium to carcinoma in our series of LNCEnvironment in the absence of lymphoid tissue.

(Regauer et al, 1997) or in this study of cystic metastases, in which In summary, SCC of Waldeyer’s ring origin has a high incidence
the entire squamous epithelial lining demonstrated malignant cytdf clinically occult cystic LN metastases, but only a small
logical features with moderate or poor differentiation. Solitary LNpercentage of clinically evident cystic metastases. Cystic LN
metastasis with well-differentiated (G1) SCC, which would mostmetastases were more common in SCC of base of tongue, while
closely resemble epithelium of a benign LNC, did not occur in ouglinically evident solitary cystic metastasis occurred exclusively in
series. tonsillar SCC. In an extremely small percentage (2%) of patients, a

We only had two patients who initially presented with an isolatedsolitary cystic metastasis was the first clinical presentation. Poor
solitary cystic carcinoma. Their primary SCC were identifiedhistological differentiation and the absence of transitions from
within 6 weeks. During the last 5 years, we had not had a singleenign epithelium to malignant carcinoma in the LN metastases
case of an isolated solitary cystic carcinoma without an immediare indicators for metastases of SCC of Waldeyer’s ring origin
ately evident primary carcinoma, contrary to the literature whicHather than a primary ‘branchiogenic carcinoma’.
suggests the existence of a true branchiogenic carcinoma (Spiro et
al, 1983; Browder et al, 1984; Shreedhar and Toolgy, 1984; ParlECKNOWLEDGEMENTS
and Karmody, 1992; Jacobsen et al, 1998; Redaelli de Zinis et al,

1998). One of these SCC, however, was extremely well differentie thank Mr Mohamed Al-effah and Ms Lydia Kainz for excellent

ated and arose from a background of longstanding chronic inflantechnical support, and Prof Dr H Denk for critical review of the

mation and scarring (Shreedhar and Tooley, 1984), another aroBgnuscript.

from preauricular ectodermal remnants of the first branchial cleft

(I_Darks qno_l Karmody, 1992). Wc_e _dld not obse_rve m.ucoep'dermo'RBBREVIATIONS

differentiation or mucus-containing cells, either in our series

of benign lateral neck cysts (Regauer et al, 1997) or in this serie3CC = squamous cell carcinoma, LN = lymph node, LNC = lateral
of cystic carcinomas which contrasts a report of a primary wellneck cyst, G = histological grade

DISCUSSION
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