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Abstract

Frozen sections offer an important and helpful adjunct to intraoperative diagnosis and its use has greatly
impacted on the care of gynecological oncology patients. Frozen section diagnosis is a reliable method for surgical
management of gynecology oncology patients. Sensitivity of frozen section is acceptable and its specificity is
almost perfect. False negative rate is low and false positive rate is negligible. Diagnostic problems can occur due
to technical limitations especially in mucinous and borderline tumors. A good communication established between
clinicians and pathologists is necessary to obtain more accurate results and to minimize the number of deferred
cases.
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Introduction of frozen section depends on a number of factors such as
number of specimens processed and number of slices of
Frozen sections are used in both gynecological anspbecimen analyzed and nature of tissue. Of note is that
general surgical practice mainly to aid in the differentiatiorthe report of benign histology on frozen section is only a
of benign from malignant disease. Preoperative evaluatioport of that percentage of tissue analyzed.
of patients with an ovarian mass is usually made by clinical In a Meta analysis (Geomini et al., 2005), performing
assessment, imaging studies and determination of seruamsystematic review of all registered articles between
levels of tumor markers .Since these methods have limitethnuary 1966 and June 2003, comparing frozen section
value for recognition of ovarian malignancy, this methoddiagnosis of ovarian pathology to the final
can assist surgeon to tailor the extent of surgery (Geomihistopathological diagnosis, they found homogeneity
etal., 2005, llvan etal., 2005 ). This diagnostic proceduramong the reported specificity of frozen section diagnosis
can reduce regret of doing incomplete surgery fowhereas estimates of the sensitivity of the test varied
malignant tumors (oophorectomy or cystectomy) oibetween 65 and 100%. One explanation for the imperfect
radical surgery for benign condition, in a majority of sensitivity of frozen section diagnosis is size of tumor. It
patients. Frozen section is sometimes referred to as not unlikely that malignancy is not detected in case the
intraoperative consultation, as its practice usually involveadnexal mass is large. Another explanation is tissue nature.
liaison between surgeon and gynaecological pathologisistological variation may occur more commonly in
rather than the mere provision of a histological diagnosimucinous than in serous tumors making the accuracy of
(Geomini et al., 2005). frozen section in mucinous tumors less predictable. In
Reviews from 1929 to date, consisting of over 1000@onclusion this metaanalysis has demonstrated that the
cases, indicate that the accuracy of frozen section rangascuracy of frozen section diagnosis for the assessment
from 93 to 99% (Dankwa and Davies ,1985; Scurry anaf the ovarian mass is good, with acceptable sensitivities
Sumithran, 1989; Rose et al.,1994; Wang et al.for almost perfect specificities.
2005).With the advent of sentinel node mapping, Deferred diagnosis can be due to technical difficulties
laparoscopic lymphadenecetomy and more conservativike sampling errors because of lack of time, decreased
surgery for young women with ovarian masses desirousathological processing compared with paraffin diagnosis,
of fertility, there is a greater dependence on frozen sectiomsflammatory conditions, hemorrhage or necrosis and non
to aid in the surgical management (Fanfani et al., 2004yepresentative tissue (Dankwa and Davies ,1985; Scurry
The purpose of this review is outlining accuracy, role anéind Sumithran, 1989; Rose et al.,1994; Wang et al.,
limitations of frozen section in gynecology oncology. 2005). Another reason for deferring frozen section
diagnosis can be lack of communication between
Accuracy and Limitations of Frozen Sections pathologist and surgeon (Geomini et al., 2005).
While benefits of frozen section are widely publicized,
Frozen section diagnosis of a specimen may be benigthe limitations prevent a routine frozen section service,
malignant,borderline or a deferred diagnosis. Accuracgspecially in overburdened histopathological departments.
iGynecology Oncology Department ,Tehran University of Medical Scieg®cology Oncology Department, Kashan Univer-
sity of Medical Science®athology Department, Tehran University of Medical Sciences, Tehran, Iran *For Correspondence: E-
mail: valrec2@yahoo.com, ftghaemmagh@yahoo.com

Asian Pacific Journal of Cancer Prevention, Vol 8, 200635



Fatemeh Ghaemmaghami et al

In light of these limitations, protocols need to be develope(Moodley and Moudly, 2000; Molina and Hurteau, 2002).
for individual gynecological cancers taking into accoun{As far as these tumors are extremely sensitive to

the cost benefit ratio. chemotherapy).
Frozen section has been shown to be accurate in 92.7%
Breast Tumors of all cases with sensitivity for malignant and borderline

tumors of 92% and 44%,respectively (Dankwa and Davies

For many years open biopsy followed by frozen sectior1985, Rose et al.,1994, Wang et al., 2005). The sensitivity
and mastectomy, if interpreted as malignant, has been tf@ borderline tumors especially mucinougpes is lower
standard approach to the breast nodules. The procedurédsreasons previously explained. (Slavutin and Rotterdam,
highly accurate; false positive is nearly zero and fals&979, Obiakor et al., 1991; da Cunha Bastos et al., 1983,
negative is less than 1%.The main difficulty in frozenTwaalfhoven et al., 1991; Ulbright et al., 1984). It has
section is the evaluation of papillary lesions. Diagnosibeen suggested that one frozen section should be
of these lesions routinely is deferred tammevent performed for every 10 cm diameter of tumor for very
section. large mucinous ovarian tumors to improve accuracy .

Current management of breast nodules is based on The value of frozen section of ovarian tumors also lies
FNA or core biopsy for diagnosis and every effort isin establishing whether an ovarian tumor is primary or
carried out to conserve the breast for cosmetic purposenetastastic. Approximately 7% of ovarian tumors
so lumpectomy is more common. Frozen sections havepresent metastases from primary neoplasms of other
been used in evaluating margins. The specimen must begans. While primary ovarian malignancy is treated with
labeled by surgeon for proper orientation. Margins arsurgical staging, metastases from other site to the ovaries
stained with inks of different colors. In case of positiveare managed by treating the primary tumor (Wang et al.,
margin, immediate re-excision is recommended (Schni005).
and Connolly, 1992). If re-excision will be postponed , In a study by Sennur llvan et al (llvan et al., 2005)
the operator will hardly be able to recognize positivecomprising 617 ovarian tumors overall accuracy of frozen
margin in the scar tissue of the previous biopsy. Isection was 97%. Accuracy rates for benign, borderline
evaluation of lumpectomy specimen, it has been showeahd malignant tumors were 99%, 97% and 97%
that shaved margin is not comparable with standard margiespectively. At intraoperative consultation 21 cases were
resection (Guidi et al., 1997). diagnosed incorrectly. All of them were false negatives.

If margins are found to be close to the surgical line iMhere were no false positive cases. 13 cases with
permanent sections (the rim of uninvolved breast tissuetraoperative diagnosis of borderline tumor were later
1mm) and surgical excision line is negative , no furtheclassified as mucinous (11 cases) and serous (2 cases)
re-excision seems to be necessary. Approximately 5% ehrcinomas grade I. In 5 cases frozen section diagnosis of
margin negative lumpectomies recur (Pittinger et al.benign tumor turned to borderline mucinous (4cases) and
1994). Although this finding may reflect multi-centricity, serous (1 cases) in paraffin sections. In two cases immature
owing the sampling limitation of frozen section, failuregrade | teratoma was misdiagnosed as mature teratoma
of sampling of residual tumor can not be excluded wittand in 1 case metastatic tumor from stomach was
certainty (Weber et al., 1997). misdiagnosed as fibroma in frozen examination (due to

sparsity of signet ring cells) (llvan et al., 2005).

Ovarian Tumor

Endometrial Cancer
Preoperative evaluation of patients with an ovarian

mass is usually made by imaging studies and FIGO staging system for endometrial cancer is a
determination of serum levels of tumor markers (llvan esurgically based system, taking into account riskfactors
al., 2005). Some authors have developed predictiofor nodal spread. The degree of differentiation and depth
models that combine patient characteristics, sonographid myometrial invasion are regarded as two most important
results and serum markers, however both formafactors for nodal spread- Patients are spared from the toxic
prognostic models as well as clinical judgment of theeffects of adjuvant radiotherapy in the absence of risk
adnexal mass have demonstrated to lack perfect diagnodiictors and nodal spread, specially considering the
accuracy. (Geomini et al., 2005) Since these methods hageidence that adjuvant radical radiotherapy has not been
limited value for recognition of ovarian malignancy, shown to improve survival (Creutzberg et al., 2000).
diagnosis and course of surgery are usually determinegknsitivity of determining > 50% myometrial invasion
by frozen section examination during the operation (llvanvith naked-eye inspection intraoperatively (opening the
et al., 2005). uterine specimen) is only 72% (Franchi et al., 2000). For

Accuracy of frozen section in this era is important tathis reason intraoperative frozen section of the uterine
tailor the extent of surgery. This is especially importanspecimen has been advocated to determine the presence
for young women who has not completed child bearingof risk factors and therefore the need for extended staging
Conservative surgery has been recommended for stage(Kitchener, 2001; Kir G et al., 2004). Studies of frozen
grade | epithelial ovarian tumors (Morice et al., 2002asection evaluation of endometrial cancer to detect
Morice et al., 2002b). prognostic factors revealed that there is concordance with

Also germ cell tumors can be managed by unilaterghe final histology in 72-95% of cases (Fanning et al., 1990;
salpingoopherectomy even if they are in advanced stagdoumoff et al., 1991).
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Lymphadenectomy can select out patients who can begatients with early stage cervical cancer, it was found that
spared from the toxic effects of radiotherapy. It has beewith sentinel node identification, the false negative rate
shown that frozen section of the uterine specimen tof frozen section was 11%. If radical hysterectomy is
determine endometrial histological type and risk factorsaborted in the case of positive sentinel nodes on frozen
can correctly determine the need for node sampling isection, this could prevent potentially harmful and
94% of cases (Fanning et al., 1990; Noumoff et al., 199ynnecessary surgery.(Chung et al., 2003). 10

Kayikcioglu et al., 2002; Quinlivan et al., 2001). Radical trachelectomy is described as conservative
surgery for patients with early stage cervical cancer

Cervical Disease desirous of fertility (Smith et al., 1997, Herod and
Shepherd , 2000). Frozen section of pelvic lymph nodes

Squamous intraepithelial lesions as well as the endocervical margins are performed to

Loop excision and cone biopsies are frequentlydetermine the need to abandon the procedure in the event
indicated for cervicalsquamous intraepithelial lesionsof positive nodes or resect a bigger margin of endocervical
(SIL). However, positive margins occur frequently with atissue, respectively (Roy and Plante, 1998). Since micro-
rate of up to 50% (Gardeil et al., 1997). Although there isnetastases in lymph nodes can be missed, a two- stage
a tendency to manage such patients conservativelprocedure may be an option consisting of node dissection
residual disease frequently persists after cone excisiamnd histology first, and then followed by radical
with positive margins (Felix et al., 1994, Weyl et al., 1996 trachelectomy, if the nodes are negative. In the evaluation
Baldouf et al., 1998, Possover et al., 1998, Huang andf lymph node status for cervical cancer management, it
Hwang, 1999, Plante and Roy, 2001, Vergote et al., 2002vas found that the sensitivity and specificity of frozen
Bretelle et al., 2003, Buist et al., 2003, Chung et al., 2003%ection to be 92.3% (Possover et al., 1998). The knowledge
Felix et al (Felix et al., 1994). (1994) documented thabf intra-operative positive lymph node status changed the
positive margins (in up to 90% of patients) is an establishethanagement in 15.4% of patients.
factor for treatment failure. Frozen section evaluation of ~ Similary, high rates have been reported in another
the cone margins would therefore aid in deciding on thstudy of frozen section evaluation of lymph node (Wang
need for re-excision. et al., 1998). The limitations of frozen section of sentinel

A retrospective study showed that the use of frozemode evaluation described for vulval tumors also relevant
section in this setting resulted in negative margins (Weyfor cervical cancers. These limitations and the fact that
etal., 1996). However, the impact on residual or recurrergentinel node evaluation is considered investigational,
disease was not reported. In a prospective study of frozeender frozen section of sentinel nodes problematic for
section evaluation of endocervical conization margins t@outine managemental.
predict the prevalence of recurrent or residual disease, it
was found that residual or recurrent disease was evideffumors of the Vulva
in 1% and 12.6% in the group that did and did not have
frozen sections performed, respectively. The re operation The risk of recurrences of vulvar carcinoma decreases
rate after conization for positive margins was 31%. Theand survival increases with increasing disease free
limitations of this study was a sensitivity of frozen sectionmargins. Also vulvar intraepithelial neoplasia as well as
of 57.9% and difficulty of performing frozen section if other types of neoplasia such as paget's disease usually
the specimen was very small or fragmented.(Bretelle eiequire surgical excision with a margin of normal
al., 2003). In general, routine frozen section for LLETZsurrounding tissue as the best form of therapy. Frozen
or cone biopsy to determine margin status is limited bysection may be useful to ensure that clear margins are
cautery artefact; problems in orientating the tissue; gradingbtained both laterally and in depth of the
areas of SIL and the general large number of patientBumor (Rodolakis et al., 2000). 11
requiring colposcopic treatment services. In this context, Tumors of vulva may be completely excised and
frozen section may not be practical. submitted for frozensection to determine depth of

Invasive cervical cancer: Lymph node evaluation isinvasion, histological type andlymphvascular space
crucial for prognosis and therapy of cervical cancerjnvasion for squamous cell cancers. Thisinformation is
although it is not an integral part of the FIGO stagingrelevant for stage Ib disease (FIGO) as depth of invasion
Lymph node removal and frozen section evaluation te>1mm necessitates inguinofemoral lymph node dissection
determine the need for radical hysterectomy orfrom a pathological point of view, the assessment of frozen
radiotherapy instead of radical surgery is well describedsection of vulvar lesions to determine the depth of invasion
Laparoscopic lymph node removal and frozen sectioman be difficult, as there may be associated vulvar
evaluation correctly identified all patients with positive intraepithelial neoplasia with epithelial thickening making
nodes (Possover et al., 1998, Plante and Roy, 2001). fuch assessment technically difficult. (Wilkinson et al.,
15.4% of patients, the results of frozen section changeti982, Hacker and Vander, 1993, Rodolakis et al., 2000).
the primary therapy. Frozen section analysis of lymph Frozen sections for primary vulvar melanomas are also
nodes is performed as nodes are removedndicated todetermine the need for inguinofemoral
Lymphadenectomy is abandoned when one of the nodégmphadenectomy, on the basis of primary tumor
are positive on frozen section. Sentinel node mapping archaracteristics (Trimble, 1996). Sentinel node
frozen section is well described for cervical canceiidentification represents a new method of identifying
(Vergote et al., 2002, Buist et al., 2003). In a study of 2%lraining nodes from a particular tumor. This procedure
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may result in the omission of inguinofemoral randomised trial. PORTEC Study Group. Post Operative
lymphadenectomy in patients identified as not having Radiation Therapy in Endometrial Carcinorbancet 355

sentinel node metastases (Moore et al., 2003). 1404-11.

In a study of 21 patients with invasive SqUAMOUS ceIPa Cunha Bastos A, Salvatore CA, Faria RM (1983). Frozen
y P q section biopsy of ovarian neoplasim.J Gynaecol Obstet

carcinoma of the vulva, sentinel nodes were correctly 5 153 1.

identified in 100% and 61% of groin dissections usingbankwa EK, Davies JD (1985). Frozen section diagnasis:
Tc-99 and isosulfan blue dye, respectively. Metastatic  audit J of clinical pathology3s, 1235-40.

disease was present in nine of the groin dissections andfanfani F, Ludovisi M, Zunnuni GF, et al (2004). Frozen section
four of these dissections, the sentinel nodes were the only examination of pelvic lymph nodes in endometrial and
positive nodes. Frozen section assessment of sentinel cervical cancer: accuracy in patients submitted to
nodes has been shown to be an accurate predictor of Neoadjuvant treatmentSynecol Oncol4, 779-84.

metastatic disease to the inguinal nodes. Although thg2™ing J. Tsukada Y, Piver MS (1990). Intraoperative frozen
section diagnosis depth of myometrial invasion in

accuracy of this technique is high, its safety remains to be endometrial adenocarcinon@ynecol Oncgl37, 47-50
established and there exists evidence that false- negati¥gi, jc Muderspach LI, Duggan BD, et al ’(1994)'. The

sentinel nodes can occur (Raspagliesi et al., 2003). Despite sjgnificance of positive margins in loop electrosurgical cone

the purported benefits of sentinel node frozen section piopsiesObstets Gynecp843, 32-4.

evaluation, the success of detecting micrometastas&gsanchi M, Ghezzi F, Melpignano M, et al (2000). Clinical value

depends on multiple small serial sectioning of the nodes. of intraoperative gross examination in endometrial cancer.
Gynecol Oncql76, 357-61.

Gardeil F, Barry-Walsh C, Prendiville W, et al (1997). Persistent

intraepithelial neoplasia after excision for cervical

intraepithelial neoplasia grade IDbstets GynecoB9, 419-

Conclusions

Frozen section accuracy is good with acceptable

sensitivities for almost pe_rfe_ct specificities and is ex_pectegeomini P, Bremer G, Kruitwagen R, et al (2005). Diagnostic
to reduce regret in a majority of cases. Although its role  accuracy of frozen section diagnosis of the adnexal mass: a
in management of gynecological tumors is described, its meta analysisGynecol Oncql96, 1-9.
limitations need to be born in mind. Frozen section shoul@uidi A J, Connolly J L, Harris JR, et al (1997). The relationship
be avoided if the volume of tissue available for biopsy is between shaved margin and inked margin status in breast
limited or the lesion is an obviously benign cyst. excision specimen€ancer 79, 1568-73.

All above studies reported difficulties in the diagnosisHaCker NF, Vander Velden J (1993). Conservative management

of borderline ovarian tumors for reasons stated previously, of early vulvar canceCancer 71, 1673-7.

. . . erod JJO, Shepherd JH (2000). Radical trachelectGuny.
Although data may point to the benefit of frozen section, Opin Obstets Gynecdl0, 37-41.

limitations (_)f frozen section in ovarian neoplasms MaYiang LW, Hwang JL (1999). A comparison between loop
be responsible for the lack of 100% accuracy compared glectrosurgical excision procedure and cold knife conization
with the final diagnosis (Wang et al.,1998; Canis et al., for treatment of cervical dysplasia: residual disease in a
2004). Most of the incompatible frozen section diagnoses subsequent hysterectomy specin@ynecol Oncgl73, 12-
occurred in ovarian lesions, especially mucinous ovarian 5.

tumors. This is a major limitation, especially if the ovarian!van S, Ramazanoglu R, Akyildiz EU, et al (2005). The accuracy
tumor is very large, as it would be difficult to pinpoint the of frozen section (intraoperative consultation) in the

. . . diagnosis of ovarian mass€&ynecol Oncol97, 395-9.
site for sampling leading to errors. Kayikcioglu F, Boran N, Meydanli MM, et al (2002). Is frozen

section diagnosis a reliable guide in surgical treatment of
stage | endometrial carcinomA@ta Oncol41, 444-6.
Kitchener HC (2001). Surgery for endometrial cancer: what type
and by whomBest Pract Res Clin Obstets Gynaedd,
407-15.
Kir G, Kir M, Cetiner H, et al (2004). Diagnostic problems on
frozen section examination of myometrial invasion in
: . . . . patients with endometrial carcinoma with special emphasis
managgment of women with cervical intraepithelial on the pitfalls of deep adenomyosis with carcinomatous
neoplasiaBJOG 110, 364-70. involvementEur J Gynaecol OncoR5, 211-4.

Buist MR, Pijpers RJ, van Lingen A, etal (2003). LaparoscopiGy jina p Hurteau J (2002). Ovarian germ cell tumors: Current
detection of sentinel lymph nodes followed by lymph node Problems in Obstetric&ynecol Ferti 25, 230-6
dissection in patients with early stage cervical cancenqrice P. Wicart- Poque F, Rey A, et al (éOOZa). Results and

(_3yneco| OU°°'9°' 290_6' .. fertility after conservative treatment of invasive epithelial
Canis M, Mashiach R, Wattiez A, et al (2004). Frozen sectionin ovarian canceGynecol Obstet FertiBO, 684- 91

laparoscopic management of macroscopically SUSpiCiouﬁ/lorice P, Camatte S, Wicart- Poque F, et al (2002b).

ch Ovar\'?: rrllz_asseSQHArg AF]ssoH(;yneco: I_Z%%I.SS%SQf | ¢ Conservative management of malignant and borderline
ung YA, Kim » S0nn et al ( )-Usefulness o ovarian tumorBull Cancer 89, 1019-26.

lymphoscintigraphy and intraoperative gamma prObeI\/Ioodley M, Moudly J (2000). Dermatofibrosarcoma

detectl(])zn |thr|1\le |d|ent|f|{za;[j|ol\r/|1 ?f sTntlngl n(())dleoslldr: ;erwcal protuberance ofthe vulva; a case report and review of the
cancerur uclear Med Molec Imaging0, ol literature.Gynecol OncoV8, 74-5.

Creutzberg CL, van Putten WL, Koper PC, et al (2000). Surger)(/loore RG, DePasquale SE, Steinhoff MM, et al (2003).

anq posto_peratwe radlotherapy_ VErsus surgery alpne for Sentinel node identification and the ability to detect
patients with stage-1 endometrial carcinoma: multicentre
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