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A REPORT OF TWO CASES AND REVIEW OF MEDICAL LITERATURE
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SUMMARY. Two cases of Plummer-Vinson syndrome with markedly constricting upper esophageal
webs of long duration, both on oral hematinic therapy, are reported. These cases demonstrated
constriction of the unusual circular type. They stress the importance of detailed examination of

the pharynx and upper portion of the esophagus during upper gastrointestinal examinations. Only
one of these two cases of Plummer-Vinson syndrome was a member of the population sample origi-
nally consisting of 20,000 participants in long-term ABCC follow-up examinations. A review of the

literature on this subject is included.

E£1. M EMEICEMICIh A2 ERLIETELT S web A > TEAOZEDOIHEE %17 % - /2 Plummer-
Vinson EMEME 2122w THE L2, MARSEELZBREEZEL TV A, XETIE, EHEHEXH
MEORICBEESLUEE LHOMELT 2 ) LOEEEHEFMAL TS, Z2h 5 2 HO Plummer-
Vinson SEMEFE® 95 &, 111349520,000 A » 5% 2 ABCCoO EMEWHAFTNHNREZED 1 ATHE-=. ZDH

OoWT XM ERELITE - 2.

INTRODUCTION

Patients with long-standing dysphagia are seen
rather frequently in Japan. Yer, the cause in most
cases is not definitely diagnosed. The so-called
Plummer-Vinson syndrome must be included in the
differential diagnosis. The esophageal narrowing
is difficult to establish unless fluoroscopic
examinations are carefully performed with a high
index of suspicion.

The ABCC-JNIH Adult Health Study is a long-term
follow-up investigation of A-bomb survivors and
comparison subjects in a population sample
originally consisting of 20,000 individuals. Includ-
ed in their biennial examinations are routine chest
roentgenography and other roentgenological studies
as indicated by clinical and laboratory findings.
Detailed gastrointestinal examinations are perform-

ed only by trained radiologists.
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In the ABCC Department of Radiology all roent-

genological diagnoses are routinely coded for
eventual daca retrieval using an electronic compurter.
These methods assist in establishing prevalence of
diseases and abnormalities. Within this population
sample only one case of Plummer-Vinson syndrome
was roentgenologically proven. One additional
case was detected but was not in this sample.

Both are described in this report.

CASE REPORT

Case 1 (MF‘-}. A S4-year-old Japanese female
complained of gradually increasing dysphagia of
19 vyears duration. This first occurred during
ingestion of solids, and was accompanied by
glossitis. She had an appendectomy at 24 years of
age. Her estimated Hiroshima A-bomb dose was
28 rad. She complained of lumbago of 3 vyears
duration, the cause of which was not established.
Her mother died of uterine cancer at 46 years of
age. Her maternal grandmother suffered from
dysphagia and died of gastric cancer. Her maternal
Eleven vyears
prior to her current illness ‘‘spooned’ finger nails

aunt also died of gastric cancer.
and anemia were noted on examination elsewhere.
Repeated oral hematinics for more than a year had
On her first ABCC admission 10 years
ago she complained of dysphagia and “‘spooning”’

no effect.

of finger nails. There was a moderate hypochronic
anemia (Hgb 9.5 g/dl; RBC 331 x 10%/mm), with

sideropenia.  Barium swallow showed a circular
narrowing of the upper part of the esophagus,
compatible with Plummer-Vinson syndrome
(Figure 1).

At examination 8 years ago at ABCC there was
mild epigastric dysphagia.
Slight anemia was noted (Hgb 11.2 g/dl; RBC
456 % 104/mm). She was again examined at ABCC
7, 4, and 2 years ago, and each time she had mild
dysphagia and glossitis. She never experienced
weight loss. Her current physical
revealed a well developed moderately well nourish-
ed 54-year-old female with facial and oral pallor,
There was ‘‘spooning’ of

discomfort, but no

examination

and minimal glossitis.
and general excoriation due to
Detailed hematologic data are
QOther laboratory studies were
swallow

the finger nails,
ichthyosis vulgaris.
shown in Table 1.
wichin limits. Repeat
examination again showed the circular narrowing in
the upper part of the esophagus without interval

normal barium

change (Figure 2).

Case 2 (MF _) This 57-year-old Japanese
female complained of dysphagia of 42 years
duration. She had anemia at 35 years of age and

]
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TABLE 1 HEMATOLOGIC STUDIES

#1 MakFR MR

8 Sept. 18 Nov. 13 Jan. 23 Feb. 29 Jan. 5 Sept. 5 Mar. 2 Mar. 17 June
Test 9A88 11A18H 1H13B8 2 H23H 1A298 9HA5H 3H5H 3HA2H 6HI17A
1959 1959 1960 1961 1962 1962 1965 1967 1969
RBC % U ER E 331 409 473 456 399 444 411 483 433
Hemoglobin In €& 3 fit 9.5 ¢ 8.8} 13.7 1152 9.9 13.3 12.1 13.3 12.0
Hematocrit AT k2 bl 318 30.0 43.5 37.0 32.0 39.0 38.0  42.5 37.0
MCV 1 o i £ 7 il 95.2 733 92.0 87.8
MCH T+ 1fi £R i 65 3 fit 28.7 21.5 28.9 30.0
MCHC - £ M ER A €8 36 i 30.2 29.3 31.5 30.3 30.9 34.1 31.9  31.3 32.4
Reticulocytes A8 i B R 0.6 1.3 0.9
Anisocytosis A~ [ 40 o i + + + + + +
Poikilocytosis % Ifil £f HE £ 4 &
Hypochromasia Il B 3% 2 4t - +
WBC A 1 B # 5050 4100 5900 3850 4300 2550 4250 4200 4600
Serum [ron 1 8% 18 § 554 20 | 84
at. [ron-Bound C i T el 70 8 4 & ik
Uees. Jron-Ropne. Cannery A 335 ¢ 3004 als 4 203
Total Iron-Bound Capacit 5 4 & hiE
FomBolne Capstity - RieE 353 355 435 287
Platelet I /)~ # N N N N N N N N
N = within normal range. 1E ¥ FHPA
- 143 T ¢ ’ ’ S T
undiagnosed liver disease in 1962. Her mother IZIXEB M DO IR R B A S - AL FEE G TR T
died of hepatoma; otherwise her family history LTWwa3H, 20O FHEEIZEFETNEL0EL0.

was not contributory. At 15 years of age she
visited an otorhinolaryngologist because of choking
on pickles. Regurgitation occasionally relieved the
choking sensation caused by solids. At 35 years of
age she was easily fatigued, and was found to have
an iron-deficiency anemia which responded to 1
month’s oral hematinic therapy. During the last
Although
she initially had difficulty swallowing solids, she
eventually experienced some difficulty with thick
For many years she needed long periods

5 years she experienced periodic nausea.

liquids.
to finish her meals.

On 14 October 1969 she first visited ABCC. Her
physical was essentially negative.
Her hematologic studies were as follows: RBC
420 x 104/mm; Hgb 12.8 g/dl; Het 37.5 %; Serum
Iron 92 y/dl (normal: 72-130 y/dl); UIBC 134 y/dl
(normal: 144-280 y/dl); and TIBC 226 y/dl (normal:
216-410 y/dl). Barium swallow revealed marked
narrowing of the upper portion of the
with Plummer-Vinson

examination

circular
esophagus,
syndrome (Figure 3).

compatible

5O, DL O EMEMEIZS E 5, FREERES
hTws. BEIEEWCL2BREE, Iz k- T
IIEBERR L A2, SR THEHL LT {40, BRZHRM
ARBOENLD, Zhix 1y BHEOBFRSTERL .
WS FERIE, BMACIEAEZERL TwL. BIEE
HaEMOBETHFEMETH -4, D2WIIZITBELIEET
LWMTHEEAR U2, EFOMAERLES O ERFRMZ
BELTW3,

ABCC TO#MBILI969E10H 4B TH 34, 20D &5
BRETREBIAO WA 72, OHEHEOREE 1T RO
LENTHE. FHMmEE 420 X104 mm; MEFEI2.8g
dl; ~Y b7y +37.5%; MiKEk2yY ~dl (E ¥1H:
72— 130y S dl); FESEE S I13 Y /g (FHHE:
144— 280y /dl); 5LUHBEEEE226Y /A (E%
fli: 216 —410 Y /dl). 7SU 7 ATk & 2 BB %K
ETIx, EHAHEIZ Plummer-Vinson FER#E L —FH+ 2
ELuiRREEI BN A(HS).



FIGURE 1 Case I, 14 September 1959 A: PA view of the esophagus just below the pharyngo -
esophageal junction; with marked circular indentation but smooth margins. B: PA view of the
esophagus; the portion below the web visualized by air-contrast. Smooth margins are demon strat-
ed. Jet phenomenon is present. C: A left anterior oblique view demonstrates the complete

circular indentation well.

1 GEf T, 1959F 9 AMHE. A: WA AMESEO TS5 RHOFM A X HE; %L 0RIRKENY
AhEA, TOARIPHTHS. B: RHOFMHFmXHME. ERBCLD web @O T8, LERETH.
Yoo PHEYFHEZ, C: EMWFRFMXSETEEE2RIKBMAFRZ 5.

FIGURE 2 Case I, 23 J une 1969. A: The PA projection shows the deformity to be unchanged
over 10 years. B: The left anterior oblique projection also shows no interval change. The upper
and lower margins of the web are again smooth.

2 EM T, 1969FE 6 H23A. A: WM AFm X MR TR, WWEMELOEDShEZVWEBILLS.
B: AMHH A FEXBETEL, WELNEOZE{LFBBs A2V, Web? EEBELUTFTHREIZOHRTH Tl
Thd.
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FIGURE 3 Case ll, 12 December 1969. A: This PA view of the esophagus shows a marked
circular indentation just below the pharyngo-esophageal junction. The upper and lower margins
of the web are smooth. B: This PA projection visualizes the web as a liplike protrusion into
the esophageal lumen. C: This lateral view shows that the web is mainly on the anterior aspect
of the esophagus.

E3 EMD, 1969F1ZA12E. A: fMOFMEHm X HETIE, BELHESHO T I0F L o RREN

Rouohs. Web D ERBEIUTHRIITHTHA.

IO MAE X AR T, Web (BB AMAEA

EHLTWAE., C: CoMBmXBETE, Web & LTRHEMBIZHZZ L2 br 3,

DISCUSSION

Lindvall quoted Paterson’s 1906 reported case of
anemia with dysphagia.! According to Lindvall,!
and Bockus,” Plummer, Paterson, and Kelly
independently described such cases in 1919.
Bockus? cites Vinson's description of the charac-
teristic features of this disease; namely, dysphagia
in women, with anemia and splenomegaly. Vinson
credited Plummer with the first discovery of this
disease, but it was eventually called Plummer-
Vinson syndrome, according to McGee and Goodwin. 3

Some British authors adopted the name Paterson-
Kelly syndrome.2 In 1939 Waldenstrom and
Kjellberg4 who firsc reported radiological findings,
suggested the term ‘‘sideropenic dysphagia’,
since it was not always associated with anemia
and achlorhydria. Endoscopic findings were first
reported by Hoover? in 1935. According to
Fujimori et al,0 the first Japanese case was
described in 1941. Results of other investigations
are shown in Table 2.

£ B

Lindvall iZ & 3 & 1906412 Paterson A7uE T [ 84 {5
BIMFZ2RELAEBNT WAL Lindvall ! & kO
Bockus 2 12 k1, # @ #% Plummer, Paterson # % f
Kelly #1919 122 k3 Ll icowT 2 hFhihric
MEZITE->TWwS L5, Bockus 2 |t, Vinson #° 7
DEBOEHEHELTHIT LM cH503 R & &0 MIE
FEIETHEECOOWTORREZFIML TWA. Vinson
i, ZOEBOERHE L Plummer T& 3 & 3117,
McGee # & Goodwin ® 1ZhLhE, ZHiXi%1Z Plummer-
Vinson fEMETE & FIEN 2 £ 124 - 7-.

H[E O ¥ H 1L Paterson-Kelly SEE#OMFr & B v 7~
FHHVA.E 19398 1280 TGRSR & 8 L <
5 Waldenstrom # X O Kjellberg ® 1%, = @& k%
TLLRMSLEBRELMET 3L B2 E¥580E 25
o, TERB DS TERE] OLHREMELA. 1935512
(&, Hoover S IZk - THIO THHEAF RO MExh i,
BHRs Stk nlE, BARTRVOERIIBExA-Z01R
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TABLE 2 PLUMMER-VINSON SYNDROME; RESULTS OF OTHER INVESTIGATIONS
# 2 Plummer-Vinson fEMEE,; hoHAKOHER

Report Téc;t:és Male Female A';)e;::h:gi;l; Anemia Web Dysphagia Cancer

HEE wry P *ogmmrosTEE RO L B
18shamma’a s8 7 51 23/49 58/58  58/58 9/58
13 seaman 53 22 31 5/53 21/53  S3/53  26/53 8/53
6y facmillan 114 16% 4% 114/1600 40%

8Bingham 16 11/12 2/16

Byaldmann 4 3 1 0/4 4/4
2 Thomas 4 0 4 3/4 3/4 2/4 4/4 1/4
23Brunton 4 4 0 4/4 4/4 4/4 4/4

Clinical Piecture. Dysphagia and anemia are the
prominent features, but Bockus? described spleno-
megaly in addition. Epithelial atrophy, particularly
of mucous membrane, such as in the tongue and
oral cavity, have also been described, 4,711 as
well as angular stomatitis.B Achlorhydria was
reported associated with the epithelial changes.4: 7,9
The anemia is of long duration,8:11 and of the
hypochromic microcytic iron-deficiency type.4:10,11
“Spooning’’ of the nails® 7.8 has been reported.
It and splenomegaly are regarded manifestations of
the anemia. Bockus? says practically all patients
have low serum iron concentrations. Waldenstrom
and Kjellberg® described three cases without
anemia. Administration of large doses of iron has
reversed the mucosal changes and relieving the
dysphagia except in very far advanced cases. 2,4
It is now generally accepted that iron deficiency
with or without anemia precedes the development of
dysphagia, contrary to earlier suppositions that the
dysphagia caused malnutrition and anemia.

Dysphagia. Disturbance of the pharyngeal and
esophageal neuromuscular mechanism was earlier
regarded cthe cause of the dysphagia. 912,13
However, a combination of functional and organic
changes is also mentioned.l4 That is, the constric-
tion could be due to spasm, accentuated by the
formation of fibrous webs. It is now generally
accepted that the web or constriction is the main
cause of the dysphagia. 2, 4,8, 11,13,15-18
Shamma’al8 denies the functional theory entirely.
However, congenital as well as sideropenic webs
can be present.!219  According to Waldmann and
Tumnbulll? web-origins are of four types: congenital,
developmental, postinflammatory, and postabrasive.

BEATR: CORBOFBIHTEES L UROLTH S
#, Bockus 2 [ZZDEHIzMEE HIFTWwE. LEDE
M, HFIoERPLIUOBKEOSERE"-"POARE 2L
e LTEMLTwa, BEHEBEL Lo
CMEFbAERE s N, ZORMITEMMEZLOT
Ho, 00 EEFEMEDRMLEESRREZR] SO OLOT
H5. [RERINA 78 EshTHY, 2hk BE:
FRMLOMELALZ ST TWwWA. Bockus 2 (2L hIE, 1F
LAY =W oI A K v, Waldenstrom & KU
Kjellberg * 3R IM # b ol % 3HEDH =, 2hdT
FEESMLIME, BRI KRREE L > THBEOZELY
[EL, BTEES EBEL TS, 2 o T R
SPHELICROOFEIZZZ L WHIERDOFEIZIR L T,
WETIE, ROLOFEIZAH b6 THRZIE®THRED
BRIZEITTAZ LN —RIZBHLSA TV S,

wETEME: REfE, RS L O E O MER R R o i
EHBETHEBEOBER L chT i, 928 UL, it
MrrUBRENELLOFELZIOFERBIZS TSR T
M Fhabb, FEIEESFIIEEZILEL B BN,
FAAHEME web OTERIC Z->TRET M ELH L L TWY
A, HETIE web T A b ENE THENCERTHS Z
EHA—RRICBBENT A, 204, 8. 1113, 15°18 Ghamma’a 18
e A EEMICFEL WA, LAaL, #ELED
web LI 2K web 1, 51 5 5.1 Waldmann & &
OF Turnbull ¥ (Z E1iE, web OFEIZIZMN>OEI A H 5,
ThbL, £FM, REMEEME, BREEMNE, b LFRE
BHETH 5.
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The web is located in the pharyngo-esophageal
area, 249,14 particularly  behind the cricoid
cartilage on the anterior aspect of the esopha-
gus'2:20 and the anterior wall of the lower border
of the hypopharynx.13:17  But webs in the middle
and lower portions of the esophagus have also
been reported.18

Nearly all cases of Plummer-Vinson syndrome have
webs.2,8,11,17,18  McNab-Jones!5 found webs in
about half of the 29 cases in his series. As to fre-
quency of anemia in web cases, 5 cases of dysphagia
associated with anemia in 53 cases of webs were
reported by Seamanl3; and 23 cases of dysphagia
with anemia in 37 cases of webs, by Shamma’a. 18

The incidence of the Plummer-Vinson syndrome
among control groups has been reported as 1 in 145,
by Waldenscrom and Kjellberg4. none in 104 cases
with dysphagia pressured by postcricoid cartilage,
by Pitman and Fraser?l; none in 71 cases without
symptoms, also by Pitman and Fraser?l; 23 with
anemia and web in 58 cases with dysphagia, hy
Shamma’al8; and 114 cases of web in 1600 cases
with dysphagia, by MacMillan.16

Webs may be single or multiple. Multiple ones are
said to be congenital; single ones, acquired.ll
Three multiple types were found among 53 cases
of webs. 13

Roentgenologic Appearance of Webs. Webs arise
from the anterior wall of the esophagus and extend
posteriorly along the lateral walls.2:4  Unusual
circular webs have also been described. 2,11 There-
fore, laceral roentgenograms usually show them in
the upper portion of the esophagus, beneath the
cricoid cartilage, as exceedingly thin, liplike
transverse folds with smooth contours.12,17,20
Except in advanced and severe cases, the frontal
projection is not usually useful.4 A mouthful of
swallowed barium is needed to distend the hypo-
pharynx and esophagus.? Bingham® advocated the
use of a barium suspension of creamy consistency
in the PA projection, with the patient’s head
turned to the left or right. Use of barium-filled
capsules was described by Thomas.22

Radiologically, the web sometimes cannot be easily
distinguished from the indentation on the anterior
wall of the esophagus in the postcricoid region.?!
Pitman and Fraser described 104 cases of the
indentation among 121 patients with postcricoid
dysphagia.2l |y a control group (i.e., nonsympto-
matic group) 64 of 71 patients had this finding.

Endoscopic  Appearance of Webs. When the
esophagoscope is inserted, the lumen of the

Web |XWHEE— fra fiitdy, 2040 0 1 Bz dgiRicBOE AT
BHEOFE, ™ BRUTHEO FHEOMBE Y 4R
TAH. LAL, BEOPES LU FEIICRD 5 RS web
oW ToRELH 5. 18

Web |+ Plummer-Vinson FEIEHEDIT & A E2HII2EB 5
5,28 117,18 MeNab-Jones 15 (3 2945 fh o) %9 3 #4 (12
web 230 7=, Web fillzs 3 2R M OB 12>V T I,
Seaman ' |3 web S3fAl fPUZ T M & £ 5 W T R 5 F &, F
7= Shamma’a ™ (£ 37 R 1Z[A U < 8 M % 5 8 T K ik %
VMR L REL TV S,
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FAFECELAZET, 7)) —LBEOEsO /Y Y
LB ARA E 452 L %42 LT 5. Thomas (2,
NS LR LAATEVOFERIIDVWTHREL T
13,2
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esophagus appears reduced by a thin membranous
web or band of raised mucosa projecting into the
lumen from the anterior esophageal wall or sur-
rounding lumen in the postcricoid region.!! The
web usually presents a smoeoth, thin, gray
appearance and contains very small arterioles and
venules. It is usually friable,?2 and easily ruprured
by the tip of the esophagoscope. Esophagoscopy
is therefore sometimes used both for therapy as
well as diagnosis. 14

Cancer as a Complication. The most important
consideration of the Plummer-Vinson syndrome is
that the web is precancerous.5’9’10’14’17 Many
reports of cancer secondary to this entity have
been published, such as § cases in 53 cases of
webs, 13 9 cases in 58 cases of webs,!8 2 cases in
16 of Plummer-Vinson syndrome,® and 1 case in 4
cases of Plummer-Vinson syndrome. 22

The cancer usually occurs in the pharynx13 and in
the upper part of the esophagus above the web.l
Lindvalll described 28 cases above the web in his
34 cases of tumor secondary to Plummer-Vinson
syndrome. According to Lindvall,!  Ahalbom
described 60% of patients with cancer of the mouth,
larynx, and esophagus who received radiation
therapy and had a history of anemia and dysphagia;
as to postcricoid and upper esophageal cancer, 90%
of patients had a history of Plummer-Vinson
syndrome.  Shamma’al8 emphasized that muldiple
webs are precancerous, and found 6 cases of cancer
among 8 patients with multiple webs.

Age and Sex of Patients. This syndrome occurs
predominantly among middle-aged women,2:6°9:1 1,14
from 30-50 years of age. According to Shamma’a, '8
51 of 58 cases of Plummer-Vinson syndrome were
women. Seamanl3 reported 11 women among 16
patients with webs and anemia. A minority of
males have this syndrome.l11,23 Among 114 cases
of webs found at Massachusetts General Hospital,
84% were women. !0

Prognosis and Therapy. Since this is a sideropenic
dysphagia, iron cherapy is generally used.
Sympcoms usually subside within a few days of the
initiation of iron therapy, and within 1 month the
patient becomes entirely free of symptoms. In
cases of marked narrowing, however, only partial
relief has been obtained.4 Even without anemia, it
is usually said that administration of large quanti-
ties of iron relieve the dYSPhagiﬂ:.z’4 1:3.'11-1g}13rnB on
the contrary was of the belief that no quantity of
iron will correct the dysphagia, and that the
inability to eat solids such as meat is an absolute
indication for dilation procedures. Esophagoscopy
is therefore useful in treatment as well as
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diagnosis.14,16,18 Repeated bougienage, 10:18
Vitamin A, 12 B,2’7'12 and liver extract,~ are
regarded beneficial.

CONCLUSION

According to Kitaura et al,2‘{l 30 cases of Plummer-
Vinson syndrome were reported in Japan as of 1964.
In the Adult Health Study, only one case of this
abnormality was radiologically established among
those examined because of symptomatology or
clinical findings. The infrequency of Plummer-
Vinson  syndrome among Adult Health Study
participants parallels the few case reports in Japan.

Usually only clinically suspected cases of
Plummer-Vinson syndrome with typical findings,
such as iron deficiency anemia, dysphagia, and
glossitis are radiologically examined. Radio-
logically, lesions may be overlooked if the web is
small enough not to be demonstrated and if only PA
projections are used. Lateral projections are
essential.  Sometimes, only the middle and lower
portions of the esophagus may be well-visualized
because of rapid passage of barium through the
pharynx and upper portion of the esophagus, and
also because some examiners may not anticipate
lesions as frequently in the upper portion of the
esophagus. Great care must be taken to assure
that these sites are well demonstrated.

Our first case had dysphagia for 19 years and an
iron deficiency anemia. She had a marked circular
type web which has not changed during 10 years’
observation. Two members of her family had
stomach cancer; one had uterine cancer; and her
maternal grandmother had stomach cancer, preceded
by long standing dysphagia. It has been pointed
out that Plummer-Vinson syndrome is a precancerous
disorder. The family history in this case suggests
that there may be a familial occurrence, though this
has not been reported in the literature.

Our second case had typical symptomatology with
dysphagia of more than 40 years duration, and a
long history of iron deficiency anemia. She did
not seek medical assistance because she felt the
dysphagia might be of exaggerated importance. She
alsohas a marked circular upper esophageal web.
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